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Execut ive  Summarv 
Th i s  s t u d y  i d e n t i f i e s  t h e  problems i n  o b t a i n i n g  i n t e r n a t i o n a l  
agreements  on g e o s t a t i o n a r y  o r b i t  a v a i l a b i l i t y ,  microwave f requency  
a l l o c a t i o n s  and microwave frequency s t a n d a r d s  f o r  s a t e l l i t e s  
t r a n s m i t t i n g  solar  power. I t s  f i n d i n g s  and recommendations are  
based  on r e l e v a n t  l i t e r a t u r e ,  o f f i c i a l  documents and t h e i r  i n t e r -  
p r e t a t i o n ,  as w e l l  a s  on an e v a l u a t i o n  of r e c e n t  t r e n d s  i n  t h e  
world community . 
With r e s p e c t  t o  g e o s t a t i o n a r y  o r b i t  a v a i l a b i l i t y  t h e  pape r  
rev iews  a p p l i c a b l e  p r o v i s i o n s  o f  i n t e r n a t i o n a l  space  l a w ,  t h e  
Bogota D e c l a r a t i o n  and arguments p r o  and con. I t  f i n d s  t h e  claims 
of e q u a t o r i a l  c o u n t r i e s  l e g a l l y  and s c i e n t i f i c a l l y  u n t e n a b l e  b u t  
n o t e s  a f a i r l y  s u b s t a n t i a l  s u p p o r t  i n  t h e  Legal  Subcommittee of  
t h e  Uni ted  Na t ions  C o m m i t t e e  on t h e  Peace fu l  U s e s  of Outer  Space 
for e q u i t y  and f a i r n e s s  i n  c o n s i d e r a t i o n  of t h e  development o f  
l e g a l  p r i n c i p l e s  govern ing  t h e  u s e  o f  g e o s t a t i o n a r y  o r b i t  w i t h i n  
t h e  framework of  t h e  Outer  Space Trea ty .  
A rev iew of  I n t e r n a t i o n a l  Telecommunication Union ( I T U )  
r e l a t e d  i n s t r u m e n t s  i n d i c a t e s  t h a t  w h i l e  t h e  ' f i rs t  come, f i r s t  
s e r v e d ' p r i n c i p l e  
remained b a s i c a l l y  u n a l t e r e d  from a s t r i c t l y  l e g a l  p o i n t  of view, 
t h e  key i s s u e  w i l l  be  how to  t r a n s l a t e  what t h e  I T U  ca l l s  -- t h e  
' e f f i c i e n t  and economic u s e '  and ' e q u i t a b l e  access' i n t o  more 
specif ic  l e g a l  and t e c h n i c a l  p r i n c i p l e s  and r u l e s  r e l a t i n g  t o  
t h e  g e o s t a t i o n a r y  o r b i t  f o r  -- what t h e  Outer  Space T r e a t y  
cal ls  -- t h e  " b e n e f i t  and i n t e r e s t s "  o f  a l l  c o u n t r i e s .  
r e g a r d i n g  t h e  u s e  o f  g e o s t a t i o n a r y  o r b i t  has  
I n s o f a r  as f requency  f o r  microwave power t r a n s m i s s i o n  i s  con- 
c e r n e d ,  t h e  m o s t  c r u c i a l  i s s u e  p e r t a i n i n g  t o  I T U  i s  whether  it would 
have competence t o  d e a l  w i t h  such t r ansmiss ion .  
depend on  d e f i n i t i o n  of  pow& t r a n s m i s s i o n  by microwaves from space  
and i n t e r p r e t a t i o n  of t h e  word ' t e lecommunica t ion ' .  The problem 
is  compl i ca t ed  f u r t h e r  by t h e  i n s e p a r a b i l i t y  of  g e o s t a t i o n a r y  
o r b i t a l  p o s i t i o n s  and c o o r d i n a t i o n  o f  t h e  u s e  o f  r a d i o  spec t rum 
to  a v o i d  harmful  i n t e r f e r e n c e .  
Th i s  i n  t u r n  may 
Perhaps  t h e  m o s t  impor t an t  key i s s u e  i s  whether  t h e  Uni ted  
S t a t e s  shou ld  i n t e r n a t i o n a l i z e  t h e  SPS. With r e s p e c t  t o  key i s s u e s  
t h e  v a r i o u s  U.S. p o l i c y  o p t i o n s ,  s t r a t e g i e s  and t i m e  f rames are  
ana lyzed .  
The pape r  concludes  w i t h  recommendations fo r  f u r t h e r  s h o r t -  and 
long-  t e r m  s t u d i e s  . 
V 
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I. INTRODUCTION 
1.1 Background 
The e x h a u s t i b l e  and dwindling s u p p l i e s  o f  convent iona l  
energy  brought  i n t o  s h a r p  focus i n  r e c e n t  y e a r s  have d i r e c t e d  
a t t e n t i o n  a t  t h e  n a t i o n a l  l e v e l  toward t h e  p o s s i b l e  u t i l i z a t i o n  
of  a v i r t u a l l y  i n e x h a u s t i b l e  source of energy ,  namely, s o l a r  
power. One of t h e  c u r r e n t  s c i e n t i f i c  concepts  i nvo lves  a 
S a t e l l i t e  Power System (SPS) i n  which s a t e l l i t e s  i n  g e o s t a t i o n a r y  
o r b i t  (GEOSAT-s) would c o l l e c t  l i g h t  energy  from t h e  sun and  
c o n v e r t  it, f i r s t ,  t o  e l e c t r i c i t y  and, t hen ,  t o  microwaves f o r  
t r ansmiss ion  t o  e a r t h  and subsequent reconvers ion  t o  e l e c t r i c i t y .  
The t e c h n o l o g i c a l  f e a t  of s e t t i n g  up such SPS is  estimated 
t o  invo lve  a very  l a r g e  investment  running i n t o  b i l l i o n s  of 
d o l l a r s .  A c a r e f u l  a n a l y s i s  of a l l  t h e  f a c t o r s  and r a m i f i c a t i o n s ,  
i n c l u d i n g  t h e  impact of  such p r o j e c t  on socio-economic, l e g a l ,  
envi ronmenta l ,  i n t e r n a t i o n a l  and  o t h e r  c o n s i d e r a t i o n s  and an 
e v a l u a t i o n  of a l t e r n a t i v e  courses  of  a c t i o n  and t h e i r  l i k e l y  
outcomes and e f fec ts  i s  impera t ive  b e f o r e  any r a t i o n a l  d e c i s i o n s  
can be made. 
1 . 2  Objective and Tasks -- 
The o b j e c t i v e  a s s igned  t o  t h i s  paper  i s  t o  assess t h e  
problems i n  o b t a i n i n g  i n t e r n a t i o n a l  agreements on g e o s t a t i o n a r y  
o r b i t  a v a i l a b i l i t y ,  microwave frequency a l l o c a t i o n s  and microwave 
exposure  s t a n d a r d s .  
1 
I n  accomplishing t h e  above o b j e c t i v e ,  t h e  Set t a s k s  of 
t h i s  paper are t h r e e f o l d :  f i r s t ,  t o  d e l i n e a t e  i n  t h e  l i g h t  of 
h i s t o r i c a l  p receden t s  
and t h e  p o t e n t i a l  t i m e  d e l a y s  i n  doing so t o  o b t a i n  agreements i n  
t h e s e  t h r e e  b a s i c  a r e a s ;  second, t o  i d e n t i f y  and make a pre-  
t h e  problems t h a t  w i l l  need t o  be  r e so lved ,  
l imina ry  eva lua t ion  of a l t e r n a t i v e  s t r a t e g i e s ,  i n c l u d i n g  perhaps ,  
f o r e i g n  o r  United Nat ions '  p a r t i c i p a t i o n  i n  t h e  SPS program t o  
f a c i l i t a t e  such agreements and t h i r d ,  t o  e s t a b l i s h  areas r e q u i r -  
i n g  a d d i t i o n a l  s tudy  and provide  a recommended approach. 
1 .3  Assumptions 
The SPS concept ,  s t i p u l a t e d  as an assumption o r  g u i d e l i n e  
f o r  t h i s  paper ,has  been desc r ibed  i n  t h e  fo l lowing  t e r m s :  
The SPS concept  i nvo lves  p l a c i n g  a satel-  
l i t e  equipped w i t h  l a r g e  s o l a r  c e l l  a r r a y s  
i n  o r b i t  around t h e  e a r t h .  The a r r a y s  
c o l l e c t  l i g h t  energy from t h e  sun and 
conve r t  it t o  e l e c t r i c i t y ,  which i s  then  
convzr ted  t o  microwaves and beamed by a 
t r a n s m i t t i n g  an tenna  l o c a t e d  on t h e  sa te l -  
l i t e  t o  a r e c e i v i n g  an tenna  l o c a t e d  on t h e  
ground. The r e c e i v i n g  antenna ( r e c t e n n a )  
changes the microwaves back i n t o  e l e c t r i c i t y  
which can then  be f e d  d i r e c t l y  i n t o  t h e  
u t i l i t y  network. Both t h e  s a t e l l i t e  and 
t h e  r ec t enna  are on t h e  o r d e r  of  1 0 0  squa re  
k i lome te r s  i n  s i z e  and t h e  system i s  
designed so t h a t  each r e c t e n n a  w i l l  p rov ide  
5 , 0 0 0  megawatts t o  t h e  u t i l i t y  g r i d .  The 
scope of  t h e  concept  can perhaps  be p laced  
i n  p e r s p e c t i v e  by c o n s i d e r i n g  t h a t  t h e  
g e n e r a t i n g  c a p a c i t y  of 20-30 of t h e s e  
sa te l l i t es  would be e q u a l  t o  a l l  t h e  
e l ec t r i ca l  power gene ra t ed  i n  t h e  United 
S t a t e s  i n  1 9 7 5 .  Furthermore,  p r o j e c t e d  
energy demand a t  t h e  t u r n  of  t h e  c e n t u r y  
a s  w e l l  a s  b a s i c  economics i n d i c a t e  t h a t  
an even g r e a t e r  number of s a t e l l i t e s  be  
programmed. Such a sys tem may be  c o n f i d e n t l y  
a n t i c i p a t e d  t o  have f a r - r e a c h i n g  impacts  on 
s o c i e t y .  1 
2 
1 . 4  Methodology 
I n  an a t t e m p t  t o  a c h i e v e  t h e  se t  o b j e c t i v e  and c a r r y  o u t  t h e  
i n d i c a t e d  tasks ,  t h i s  pape r  i n  accordance w i t h  t h e  r e q u i r e d  format  
w i l l  i n c l u d e :  
(a )  A survey  o f  r e l e v a n t  l i t e r a t u r e  and re la ted work; 
( b )  An a n a l y s i s  and e v a l u a t i o n  of  r e l e v a n t  f i n d i n g ;  
(c )  A d e t e r m i n a t i o n  o f  key i s s u e s  and g e n e r a l  
o b s e r v a t i o n s  on o p t i o n s ,  s t r a t e g i e s  and t i m e  f rames,  
(d) Recommendations for f u r t h e r  s t u d y ,  and a 
(e)  B ib l iog raphy  and an Appendix. 
2.  SURVEY O F  RELEVANT LITERATURE 
The l i t e r a t u r e  p e r t a i n i n g  t o  t h e  s u b j e c t  mat te r  nay he  
-
c h a r a c t e r i z e d  as v a s t  i n  a ve ry  g e n e r a l i z e d  s e n s e  ( e s p e c i a l l y  
i n  terms o f  background materials p e r t a i n i n g  t o  t h e  f i r s t  t a s k )  
b u t  i n  a more s p e c i a l i z e d  s e n s e  ( e s p e c i a l l y  w i t h  r e f e r e n c e  t o  
t h e  second and t h i r d  t a s k s ) ,  i t  a p p e a r s  p r a c t i c a l l y  n o n e x i s t e n t .  
2 . 1  General  3ackground Materials 
An o b v i o u s l y  n o t  e x h a u s t i v e  i d e n t i f i c a t i o n  o f  g e n e r a l  
background mater ia l s  i n c l u d e s :  
books,  t r ea t i s e s ,  monographs ( p u b l i s h e d  and 
unpub 1 i s  hed ) ; 
a r t i c l e s ,  comments, e t c .  i n  l e g a l ,  s c i e n t i f i c  
and o t h e r  j o u r n a l s ;  
yearbooks,  m o n t h l i e s ,  w e e k l i e s  and o t h e r  
magazines a s  w e l l  as newspaper a r t i c l e s ;  
laws,  e x e c u t i v e  o r d e r s ,  j u d i c i a l  and 
a d m i n i s t r a t i v e  d e c i s i o n s ,  c o n g r e s s i o n a l  
mater ia l s ,  p a r t i c u l a r l y  committee and 
subcommittee h e a r i n g s ,  r e p o r t s  on a c t i v i t i e s ,  
3 
meetings,  e t c .  o f  governmental  a g e n c i e s  and 
o t h e r  p u b l i c  and p r i v a t e  ( e s p e c i a l l y  p ro fes -  
s i o n a l )  o r g a n i z a t i o n s ;  
i n t e r n a t i o n a l  t r e a t i e s  and agreements  ( b i -  
l a t e r a l  and m u l t i l a t e r a l ,  r e g i o n a l  o r  g l o b a l ) ,  
i n c l u d i n g  c h a r t e r s ,  s t a t u t e s ,  e tc .  o f  i n t e r -  
n a t i o n a l  o r g a n i z a t i o n s  (governmental  and non- 
governmenta l ) ,  r e s o l u t i o n s ,  records, minutes  
of meet ings ,  s tc .  of t h e i r  o r g a n s ,  bodies ,  
committees,  c o n s u l t a n t s ,  e t c . ;  
correspondence,  i n t e r v i e w s ,  d i s c u s s i o n s  w i t h  
o f f i c i a l s  and e x p e r t s .  
The l i s t e d  s o u r c e s  are r e l e v a n t  t o  t h e  e x t e n t  t h a t  t h e y  r e l a t e  
t o  t h e  s u b j e c t  mat ter  o f  t h e  ? r e s e n t  i n q u i r y .  
A t  f i r s t  s i g h t ,  t h e  above l i s t  may appea r  too  broad  b u t  
upon closer s c r u t i n y  r e l e v a n t  mater ia l s  may be found i n  v i r t u a l l y  
any of t h e  i n d i c a t e d  s o u r c e s .  To t a k e  a random example,  a 
pe r func to ry  g l a n c e  may s u g g e s t  r e l e v a n c e  o f  t h e  major s p a c e  
t reat ies  c u r r e n t l y  i n  f o r c e ,  p a r t i c u l a r l y  t h e  Outer  Space 
Trea ty  of 1 9 6 7 ,  b u t  f u r t h e r  r e f l e c t i o n  and r e s e a r c h  may revea l  
p o s s i b l e  r e l evance  o f  a nost  o f  b i l a t e r a l  agreements ,  e s p e c i a l l y  
between t h e  United States and o t h e r  n a t i o n s .  S i m i l a r l y ,  a f i r s t  
r e a c t i o n  may s u g g e s t  r e l e v a n t  a c t i v i t i e s  and records o f  t h e  
United Nat ions  C o m m i t t e e  on  t h e  P e a c e f u l  U s e s  o f  Outer  Space 
( U N C O P U O S ) ,  i t s  Techn ica l  and Legal Subcommittees,  and t h o s e  
of t h e  I n t e r n a t i o n a l  Telecommunication Union ( I T U )  and i t s  
I n t e r n a t i o n a l  Frequency R e g i s t r a t i o n  Board ( I F R B )  b u t  a 
deeper  i n q u i r y  may r e v e a l  some r e l e v a n c e  of t h e  p o s s i b l e  ro l e ,  
i n t e r e s t  or  impact  of such  i n t e r n a t i o n a l  o r g a n i z a t i o n s  as ,  
fo r  i n s t a n c e ,  t h e  ‘IJorld Meteo ro log ica l  O r g a n i z a t i o n  (h110) , 
t h e  World Heal th  Organ iza t ion  (WHO), t h e  Uni ted  TJations 
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Educational, Scientific and Cultural Organization (UNESCO) and, 
possibly, others. That activities and publications of private 
organizations, national and international, ought to be kept in 
mind may be intimated by reference to such random examples as 
the meetings and conferences of the American Institute of 
Aeronautics and Astronautics, the American Astronautical Society 
and the Colloquia of the International Institute of Space Law of 
the International Astronautical Federation. 
2.2 Specialized Materials 
As intimated beforehand, there appears to be a dearth of 
materials and information more specially related to the areas 
of investigation, particularly those associated with the second 
and third tasks. References with very few exceptions if any 
are mostly brief, extremely general, and largely indirect as 
may be seen from relevant textual annotations. This seems 
more true with respect to published information relative to the 
topics of obtaining international agreements on microwave 
frequency allocation for transmission of electrical power and 
microwave exposure standards. In view of this, the present 
inquiry in the indicated areas falls largely on virgin grounds 
based on a somewhat speculative assessment with whatever pit- 
falls and errors in subjective judgment that may entail. 
Additionally, -- apart from the subject matter's importance -- 
the above fact accounts f o r  what appears to be a rather 
lopsided emphasis on the treatment accorded to issues of 
geostationary orbit availability. 
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An itemized, selective list of relevant general background 
and specialized materials may be found in the attached Biblio- 
graphy - 
3 .  ANALYSIS - AND EVALUATION - OF RELEVANT FINDINGS 
Our analysis and evaluation of relevant findings will start 
with a discussion of the issues involved in obtaining inter- 
national agreements on geostationary orbit availability for 
power transmission by satellite and move on to such issues 
relative to microwave frequency allocations and microwave exposure 
standards. 
3.1 Geostationary Orbit 
The technological advances of the space age have opened 
the door toward the increasing utilization of the so-called 
"geostationary orbit" by satellites for telecommunication, 
broadcast, meteorological and other services. dore recently, 
the possible utilization of geostationary orbit by satellites 
for purposes of solar energy transmission to earth has come 
under serious consideration. 
2 
3 
3.1.1 Physical Nature of - Geostationary Orbit 
The geostationary orbit is a circular orbit at a distance 
of approximately 22,300 miles (35,800 kilometers) above earth's 
equator. A satellite placed in this orbit turns about the 
polar axis of the earth in the same direction and with the same 
period as those of the earth and its orbit lies in the plane Of 
the equator. Such satellite appears stationary in relation to 
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t h e  unde r ly ing  p o i n t .  
The space  occupied  by GEOSAT-s has  been d e s c r i b e d  as a " t h r e e  
d imens iona l  corridor" i n  which s a t e l l i t e s  move a t  d i f f e r e n t  a l t i -  
t u d e s ,  speeds  and i n c l i n a t i o n s  t o  t h e  p l a n e  of t h e  equator. While 
t h i s  c o r r i d o r  h a s  i t s  obvious l i m i t a t i o n s  w i t h  r e s p e c t  t o  i t s  
4 
p h y s i c a l  s i z e ,  t h e  major concern has  been t h e  p r e v e n t i o n  o f  elec- 
t romagne t i c  i n t e r f e r e n c e  w i t h  o t h e r  s a t e l l i t e s  and o t h e r  u s e r s  o f  
t h e  r a d i o  spectrum. The minimum s e p a r a t i n g  d i s t a n c e  r e q u i r e d  be- 
tween GEOSAT-s may v a r y  depending on t h e  t y p e  of c r i t e r i a  used  for  
a r r i v i n g  a t  a d e t e r m i n a t i o n .  These c r i t e r i a  i n c l u d e  t h e  s i z e  of 
t h e  s a t e l l i t e ,  t h e  s t a b i l i t y  of  t h e  o r b i t ,  t h e  d e g r e e  o f  t o l e r a t e d  
e l e c t r o m a g n e t i c  i n t e r f e r e n c e ,  the  s t a t e  of technology,  and o t h e r  
f a c t o r s .  Th i s  may e x p l a i n  t h e  wide d i s p a r a t i e s  i n  t h e  estimates 
of t h e  maximum number of sa te l l i t es  ( r a n g i n g  from 180 to  1800) 
t h a t  cou ld  occupy t h e  g e o s t a t i o n a r y  o r b i t  a t  a g i v e n  t i m e . 5  
r e c e n t  U.N. s t u d y  p u t  it: "It  is imposs ib l e  t o  s t a t e  how many 
A s  a 
s a t e l l i t e s  can  be accomodated i n  t h e  g e o s t a t i o n a r y  o r b i t .  I t  is ,  
however, p o s s i b l e  t o  f i n d  o u t  i f  a s p e c i f i c  s a t e l l i t e  system, w i t h  
a l l  p h y s i c a l  pa rame te r s  de f ined  would i n t e r f e r e  w i t h  o t h e r  sys tems 
or  n o t .  I n  1977 t h e r e  w e r e  9 s a t e l l i t e s  p l a c e d  i n  g e o s t a t i o n a r y  
o r b i t  and t h e  t o t a l  number i n  orbi t  reached  a b o u t  100 i n  t h a t  
11 6 
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y e a r .  
It h a s  been e s t i m a t e d  t h a t  between 1980 and 1 9 9 1  t h e r e  w i l l  
be  274  g e o s t a t i o n a r y  s a t e l l i t e s  launched and t h a t  t h e r e  w i l l  be  239 
ac t ive  sa t e l l i t e s  i n  g e o s t a t i o n a r y  o r b i t  d u r i n g  1990. 9 
Whatever t h e  e v e n t u a l  i n c r e a s e  w i l l  he--which i s  expected t o  
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c o n t i n u e  w i t h  t e c h n o l o g i c a l  advancements and t h e  possible emergence 
of a d d i t i o n a l  t y p e s  of  u s e s - - i t  appea r s  t h a t  con t inued  i n c r e a s e  i n  
the number of claims t o  t h e  u s e  of t h e  g e o s t a t i o n a r y  o r b i t  i s  l i k e l y  
t o  create overcrowding problems p r e s e n t i n g  h a r d e r  c h o i c e s  w i t h  
r e s p e c t  t o  t h e  d e t e r m i n a t i o n  of p r i o r i t i e s ,  t h e  a l l o c a t i o n  of func- 
t i o n s  and uses ,  bo th  d o m e s t i c a l l y  and i n t e r n a t i o n a l l y .  The 
v a l i d i t y  o f  t h i s  o b s e r v a t i o n  a p p e a r s  t o  be--in a v e r y  g e n e r a l  sense-- 
s u b s t a n t i a t e d  by t h e  I n t e r n a t i o n a l  Telecommunication Convention 
( I T C )  of 1973  which--in d e a l i n g  w i t h  t h e  t e c h n i c a l  a s p e c t s  of t h e  
u s e  o f  f requency bands for  space  radio s e r v i c e s  d e s c r i b e s  t h e  geo- 
s t a t i o n a r y  s a t e l l i t e  o r b i t  a s  one of t h e  " l i m i t e d  n a t u r a l  r e s o u r c e s " .  
While t h e  u s e  o f  t h i s  p a r t i c u l a r  p h r a s e  may have been somewhat un- 
f o r t u n a t e  i f  compared t o  such  c o n v e n t i o n a l  r e s o u r c e s  as copper  or 
i r o n  ore, it does convey t h e  idea of t h e  f i n i t e  a v a i l a b i l i t y  of geo- 
s t a t i o n a r y  o r b i t a l  p o s i t i o n s  for o r d e r l y  and b e n e f i c i a l  u s e s .  
10 
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I n  o r d e r  t o  be able t o  make an  a p p r o p r i a t e  a s ses smen t  of t h e  
problems t h a t  may a r i se  i n  o b t a i n i n g  i n t e r n a t i o n a l  agreements  on  
g e o s t a t i o n a r y  o r b i t  a v a i l a b i l i t y ,  i t  a p p e a r s  e s s e n t i a l  t o  rev iew 
t h e  r e l e v a n t  l e x  l a t a  o f  i n t e r n a t i o n a l  s p a c e  l a w ,  t h e  recent 
c l a i m s  of e q u a t o r i a l  c o u n t r i e s  t o  segments of t h e  g e o s t a t i o n a r y  
o r b i t ,  t h e  p o s i t i o n s  of o ther  c o u n t r i e s  r e g a r d i n g  these claims, and 
some of t h e  I T U  i n s t r u m e n t s  which have a b e a r i n g  on t h e  s u b j e c t .  
--
3.1 .2  I n t e r n a t i o n a l  Space Law -
Most of t h e  a p p l i c a b l e  p r o v i s i o n s  of i n t e r n a t i o n a l  s p a c e  l a w  
which bear on o u r  s u b j e c t  matter have been q u i t e  e x t e n s i v e l y  ana lyzed  
i n  a n  ea r l i e r  s tudy .  The g e n e r a l  c o n c l u s i o n  of t h a t  s t u d y  w a s  
1 2  
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t h a t  " e x i s t i n g  p r i n c i p l e s  of space l a w  p r e s e n t  no fundamental  i m -  
pediments  t o  t h e  development and implementa t ion  of a s a t e l l i t e  
power system. " 
w i t h  t h a t  g e n e r a l  c o n c l u s i o n  and m o s t  of i t s  s u p p o r t i n g  p remises  
which w e r e  drawn from a d e t a i l e d  examinat ion  of r e l e v a n t  p r o v i s i o n s ,  
it would appea r  s u p e r f l u o u s ,  if n o t  r edundan t ,  t o  reanalyze--even 
i f  it w e r e  l i k e l y  t o  be done i n  a somewhat d i f f e r e n t  form and 
pe rhaps  w i t h  d i f f e r e n t  emphasis--the s a m e  s t i p u l a t i o n s  i n  d e t a i l ,  
t h e  more so s i n c e  t h e  we igh t  of a u t h o r i t y  i n c l u d i n g  s t a t e  p r a c t i c e  
t o  d a t e  a p p e a r s  t o  s u p p o r t  it. However, a few a d d i t i o n a l  observa-  
t i o n s  conce rn ing  t h e  p e r m i s s i b i l i t y  o f  t h e  u t i l i z a t i o n  of t h e  geo- 
s t a t i o n a r y  o r b i t  by s a t e l l i t e  solar power sys tems under  c u r r e n t  
i n t e r n a t i o n a l  l a w  may be necessa ry  t o  p u t  t h e  s u b j e c t  matter i n t o  
p r o p e r  p e r s p e c t i v e .  
Inasmuch as t h i s  w r i t e r  i s  i n  b a s i c  agreement  1 3  
One o f  t h e  v e r y  f i r s t  i s s u e s  i n  c o n n e c t i o n  w i t h  t h e  a p p l i c a -  
b i l i t y  of i n t e r n a t i o n a l  s p a c e  l a w  t o  t h e  g e o s t a t i o n a r y  o r b i t  area 
is  whether  o r  n o t  it is l o c a t e d  i n  o u t e r  space. I f  it is  n o t ,  t h e  
s p a c e  treaties would n o t  a p p l y  t o  i t  s h o r t  o f  an  e x p l i c i t  p r o v i s i o n  
t o  t h e  c o n t r a r y .  
3 . 1 . 2  . 1 I n t e r n a t i o n a l  Cus t o w  LGw 
A t  the b e g i n n i n g s  o f  t h e  space  a g e ,  t h e r e  have been many 
t h e o r i e s  and p r o p o s a l s  advanced t o  d e t e r m i n e  t h e  more p r e c i s e  de- 
m a r c a t i o n  l i n e  between a i r  space and o u t e r  s p a c e  n o t  f r o m  a p h y s i c a l  
b u t  f r o m  a l e g a l  p o i n t  of view. D e s p i t e  t h e s e  e f f o r t s  t h e r e  h a s  
been no  i n t e r n a t i o n a l l y  accepted  d e t e r m i n a t i o n  o f  where o u t e r  space  
p r e c i s e l y  b e g i n s .  
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While t h e r e  h a s  been no demarca t ion  o f  t h e  more p r e c i s e  boundary 
l i n e  between a i r  s p a c e  and o u t e r  space ,  many y e a r s  of s p a c i a l  e x p e r i -  
ments ,  both b e f o r e  and a f t e r  t h e  c o n c l u s i o n  o f  t h e  Outer  Space T r e a t y > 5  
have s e e n  the emergence of what has been d e s c r i b e d  as a new r u l e  of 
customary i n t e r n a t i o n a l  l a w  t o  t h e  e f f e c t  t h a t  a r t i f i c i a l  e a r t h  or- 
b i t i n g  satel l i tes  move i n  o u t e r  space.16 
p r i o r  t o  t h e  r e c e n t  claims of s o v e r e i g n t y  by e q u a t o r i a l  c o u n t r i e s  
over segments of t h e  g e o s t a t i o n a r y  o r b i t  above t h e i r  territories17 -- 
w a s  based on t h e  f a c t  t h a t  no formal  o b j e c t i o n  had been made t o  t h e  
T h i s  observation--made 
o r b i t i n g  of such s a t e l l i t e s  by u n d e r l y i n g  s ta tes .  
S ince  g e o s t a t i o n a r y  sa te l l i t es  o r b i t  a t  h e i g h t s  f a r  above many 
o t h e r  earth o r b i t i n g  s a t e l l i t e s ,  t h e r e  can  be no doub t  t h a t  t h e  geo- 
s t a t i o n a r y  o r b i t  area i s  i n  o u t e r  space .  U n t i l  t h e  recent  claims of 
e q u a t o r i a l  c o u n t r i e s ,  t h e  l e g a l  v a l i d i t y  of t h e  s t a t e m e n t  t h a t  
ea r th  o r b i t i n g  sa te l l i t es  move i n  o u t e r  space a p p e a r s  n o t  t o  have 
been cha l l enged  by any s t a t e .  
3 . 1 . 2 . 2  The O u t e r  SDace ~reatv af 1967 
The Outer  Space T r e a t y  of 1967 w a s  n e g o t i a t e d  i n  pursuance  
of a desire to  e s t a b l i s h  p r i n c i p l e s  gove rn ing  man's a c t i v i t i e s  i n  
o u t e r  space.  These a c t i v i t i e s  a t  t h e  t i m e  of c o n c l u s i o n  of  t h e  
Outer  Space T r e a t y  and beforehand related mos t ly  t o  expe r imen t s  con- 
duc ted  wi th  a r t i f i c i a l  e a r t h  o r b i t i n g  sa te l l i t es .  Therefore--short 
of any ev idence  t o  t h e  c o n t r a r y - - t h e  l o g i c a l  c o n t e n t i o n  a p p e a r s  t o  
be t h a t  t h e  d ra f t e r s  i n t e n d e d  t h e  Outer  Space T r e a t y  t o  a p p l y  t o  
s u c h  a c t i v i t i e s .  18 
One o f  t h e  c a r d i n a l  p r i n c i p l e s  i n c o r p o r a t e d  i n  t h e  Ou te r  Space 
T r e a t y  of 1967 i s  t h e  freedom o f  e x p l o r a t i o n  and u s e  of o u t e r  s p a c e  
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by a l l  s ta tes  w i t h o u t  d i s c r i m i n a t i o n  of any k i n d ,  on a b a s i s  of 
e q u a l i t y  and i n  accordance  w i t h  i n t e r n a t i o n a l  l a w .  I n  view of t h e  fact 
that t h e  g e o s t a t i o n a r y  o r b i t  area i s  i n  o u t e r  s p a c e ,  t h e  p r i n c i p l e  
of freedom of  e x p l o r a t i o n  and u s e  i s  a p p l i c a b l e  t o  it. 
19 
One l i m i t a t i o n  on t h e  above p r o v i s i o n  i s  t h a t  t h e  e x p l o r a t i o n  
and u s e  must be  carried o u t  fo r  t h e  " b e n e f i t  and i n  t h e  i n t e r e s t s "  
o f  a l l  c o u n t r i e s  i r r e s p e c t i v e  o f  t h e i r  d e g r e e  of economic o r  
s c i e n t i f i c  development.  
s i o n ,  however, h a s  n o t  been regarded  as r e q u i r i n g  s ta tes  t o  s h a r e  
t h e  b e n e f i t s  i n  any s p e c i f i c  manner b u t  r a t h e r  as an  e x p r e s s i o n  of 
d e s i r e  t h a t  t h e  ac t iv i t ies  shou ld  be  b e n e f i c i a l  i n  a g e n e r a l  s e n s e .  
Space a c t i v i t i e s  p e r t a i n i n g  t o  te lecommunica t ions ,  b r o a d c a s t ,  
meteorology and solar power t r ansmiss ion - -gene ra l ly  speaking--may 
be  r ega rded  as b e n e f i c i a l  t o  a l l  c o u n t r i e s .  Thus a n  engagement i n  
any such a c t i v i t y  would appear  t o  s a t i s f y  t h e  r equ i r emen t  of t h e  
'common i n t e r e s t s '  c l a u s e .  
T h i s  s o - c a l l e d  'common i n t e r e s t s '  p r o v i -  
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What has  been f r e q u e n t l y  over looked ,  however, p o s s i b l y  because  
of i t s  s e l f - e v i d e n t  n a t u r e  i s  t h a t  t h e  " b e n e f i t  and i n t e r e s t s "  of  
t h e  c o u n t r y  conduc t ing  t h e  e x p l o r a t i o n  and u s e  must a l s o  be t a k e n  
i n t o  a c c o u n t ,  o t h e r w i s e  t h e  e x p l o r a t i o n  and u s e  would n o t  b e n e f i t  
' 'all" c o u n t r i e s .  The g e n e r a l  scope and a p p l i c a b i l i t y  of t h e  'common 
i n t e r e s t s '  p r o v i s i o n  h a s  been analyzed i n  d e t a i l  by t h i s  w r i t e r  i n  
1971 and f o r  pu rposes  of  b r e v i t y  on ly  t h e  f o l l o w i n g  few remarks w i l l  
b e  q u o t e d :  
[Tlhe  e x p l o r a t i o n  and u s e  must be i n  the " i n t e r e s t s "  of 
a i l  c o u n t r i e s .  The p l u r a l  t e r m  " i n t e r e s t s "  seems to  
i n d i c a t e  t h a t  more may be invo lved  t h a n  j u s t  t h e  vague, 
g e n e r a l  " i n t e r e s t "  of a l l  c o u n t r i e s .  I n  a s e n s e  t h e  
p l u r a l  p h r a s e  may perhaps be r ega rded  as a v i c t o r y  f o r  
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t h e  less developed c o u n t r i e s  which e n t e r t a i n e d  s t r o n g  
hopes of  r e c e i v i n g  b e n e f i t s  from man's e x p l o r a t i o n  and 
use of o u t e r  space .  
What i s  o r  is  n o t  t o  t h e  b e n e f i t  and i n  t h e  i n t e r e s t s  
of a l l  c o u n t r i e s  may n o t  always l end  i t s e l f  t o  an  e a s y  
de te rmina t ion .  Something which i s  thought  t o  be of  
b e n e f i t  t o  a coun t ry  on t h e  basis  o f  a v a i l a b l e  informa- 
t i o n  and c r i t e r i a  today may be r ega rded  on t h e  bas i s  Of 
new i n f o r m a t i o n  and c r i te r ia  d e t r i m e n t a l  tomorrow. Also, 
who i s  going  t o  de te rmine  whether  o r  n o t  a p a r t i c u l a r  
e x p l o r a t i o n  and u s e  i s  i n  a g i v e n  case f o r  t h e  b e n e f i t  
of a l l  n a t i o n s ?  S i n c e  t h e r e  i s  no p r o v i s i o n  i n  t h e  
Trea ty  f o r  t h e  s e t t l e m e n t  o f  d i s p u t e s ,  i t  i s  l i k e l y  t h a t  
each s ta te  -- s h o r t  o f  an amicable  d i s p o s i t i o n  o f  t h e  
i s s u e  -- would i n s i s t  on i t s  own i n t e r p r e t a t i o n  ... 
Whether o r  n o t  o n l y  t h e  " e x p l o r a t i o n  and use"  must be 
b e n e f i c i a l  t o  a l l  c o u n t r i e s  o r  a l s o  t h e  " r e s u l t s " ,  t h a t  
i s ,  t h e  b e n e f i t s  d e r i v e d  from such  e x p l o r a t i o n  and u s e ,  
i s  a f u r t h e r  v e r y  i m p o r t a n t  q u e s t i c n  ... 
Assuming t h e n  f o r  a moment t h a t  t h e  " r e s u l t s "  of  exp lo ra -  
t i o n  and u s e  w e r e  meant,  t h e  q u e s t i o n  arises whether  o r  
n o t  ' 'al l"  such  r e s u l t s  o r  b e n e f i t s  w e r e  i n t e n d e d  and ,  if 
so ,  must a l l  such  r e s u l t s  be "shared"  i n  o r d e r  t o  c o n s t i -  
t u t e  a b e n e f i t  t o  a l l  c o u n t r i e s ? . . .  
... Thus it would appea r  t h a t  a p p r o p r i a t e  i n t e r n a t i o n a l  
agreements would have t o  be concluded b e f o r e  e q u a l  
enjoyment of b e n e f i t s  cou ld  be r ega rded  as more t h a n  a 
broad s t a t e m e n t  o f  g e n e r a l  p o l i c y . 2 2  
The fo rego ing  o b s e r v a t i o n s  s u p p o r t  t h e  p r o p o s i t i o n  t h a t  t h e  s o - c a l l e d  
'common i n t e r e s t s '  c l a u s e  i n c o r p o r a t e d  i n  A r t .  I (1) of t h e  Outer  
Space T r e a t y  i s  n o t  s e l f - e x e c u t i n g  b u t  r a t h e r  a k ind  of  i m p e r f e c t  
l e g i s l a t i o n  i n  t h a t  i t  e x p r e s s e s  an  a s p i r a t i o n  couched i n  v e r y  
g e n e r a l  terms which cou ld  n o t  be  s p e c i f i c a l l y  implemented w i t h o u t  
f u r t h e r  e l a b o r a t i o n s  and g u i d e l i n e s  p a r t i c u l a r l y  t h o s e  r e l a t i n g  t o  
t h e  d e t e r m i n a t i o n  o f  t h e  d e g r e e  and n a t u r e  of t h e  s h a r i n g  and t h e  
k i n d s  o f  b e n e f i t s  t h a t  a re  
i n t e r n a t i o n a l l y  a c c e p t a b l e  
t i o n a r y  o r b i t  would create 
t o  accrue.  However, t h e  development  of 
g u i d e l i n e s  gove rn ing  t h e  u s e  o f  geosta- 
a more favorable  envi ronment  for t h e  SPS. 2 3  
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I n s o f a r  as t h e  ban on n a t i o n a l  a p p r o p r i a t i o n  i n c o r p o r a t e d  i n  
A r t i c l e  I1 o f  t h e  Outer  Space Trea ty  i s  concerned ,  it would appea r  
t h a t  t h e  p l a c i n g  o f  a s a t e l l i t e  i n  g e o s t a t i o n a r y  o r b i t  would n o t  
c o n s t i t u t e  n a t i o n a l  a p p r o p r i a t i o n ,  
age  t h e  p r i n c i p l e  ' f i r s t  come, f i r s t  s e r v e d '  w a s  followed and t h e  
From t h e  beg inn ings  of t h e  space  
Outer  Space T r e a t y  d i d  n o t  p l a c e  a l i m i t a t i o n  on t h i s  w i t h  r e s p e c t  
t o  f r e e  space , and  s ta te  p r a c t i c e  t o  d a t e  a p p e a r s  t o  have confirmed 
it. 
t i n a ' s  r e p r e s e n t a t i v e  b e f o r e  t h e  U.N. Committee on t h e  P e a c e f u l  
U s e s  of Outer  Space (UNCOPUOS):  " though everybody has  a r i g h t  t o  
p l a c e  a s p a c e  o b j e c t  i n  o r b i t ,  t h e  second i n  t i m e  i s  t o  r e s p e c t  t h e  
r o u t e  chosen  by t h e  f i r s t . "  H e  c a l l e d  t h i s  r u l e  s imi l a r  t o  t h e  
p r i n c i p l e  o f  " d r o i t  de r o u t e "  i n  Argen t ine  l a w .  
A s  c o r r e c t l y  observed  by P r o f e s s o r  A l d o  Armando Cocca, Argen- 
24  
25 
While t h e  keeping  of a GEOSAT i n  o r b i t  f o r  a p e r i o d  of 30 y e a r s  
may be argued  t o  c o n s t i t u t e  n a t i o n a l  a p p r o p r i a t i o n - - s i n c e  30 y e a r s  
may s a t i s f y  t h e  r equ i r emen t  t h a t  t o  c o n s t i t u t e  a p p r o p r i a t i o n  t h e  ac t  
m u s t  be done w i t h  a " sense  of permanence"26-- i n  a c t u a l i t y  it would 
n o t  if g e o s t a t i o n a r y  o r b i t  i s  regarded  as a n a t u r a l  r e s o u r c e  as 
c h a r a c t e r i z e d  by t h e  1973 I n t e r n a t i o n a l  Telecommunications Convention 
The r eason  i s  t h a t  t h e r e  and a s s e r t e d  by t h e  e q u a t o r i a l  c o u n t r i e s ,  
27 
i s  a u t h o r i t y  t o  s u p p o r t  t h e  view t h a t  t h e  ban does n o t  r e l a t e  t o  
n a t u r a l  r e s o u r c e s .  
by t h e  Lega l  Subcommittee o f  UNCOPUOS, a t  l eas t  i n s o f a r  a s  n a t u r a l  
29  
r e s o u r c e s  of t h e  moon and other c e l e s t i a l  b o d i e s  w e r e  concerned.  
T h i s  p o s i t i o n  a l so  a p p e a r s  to  have been sha red  28 
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3.1.3 The 'Bogota D e c l a r a t i o n '  and Arguments --- P r o  and Con - -
It  w a s  i n  October 1975 d u r i n g  t h e  30 th  s e s s i o n  o f  t h e  U.N. 
Genera l  Assembly t h a t  C o l o m b i a  f i r s t  c la imed a segment of  t h e  geo- 
The c l a i m  w a s  s t a t i o n a r y  o r b i t  above i t s  n a t i o n a l  t e r r i t o r y .  
p r e d i c a t e d  on  t h e  argument t h a t  t h e  g e o s t a t i o n a r y  o r b i t  w a s  n o t  
i n c l u d e d  i n  t h e  concep t ion  of o u t e r  s p a c e  a l l u d e d  t o  i n  t h e  Ou te r  
Space T r e a t y  of 1967. 
d u r i n g  t h e  n e x t  s e s s i o n  o f  t h e  Genera l  Assembly i n  1976 and s i m i l a r  
p o s i t i o n s  w e r e  t a k e n  by Ecuador and Panama. 
30 
Th i s  p o s i t i o n  w a s  r e i t e r a t e d  by C o l o m b i a  
31 
32 I n  November 1976, e i g h t  e q u a t o r i a l  c o u n t r i e s  ( B r a z i l ,  Colombia, 
Congo, Ecuador, Indones i a ,  Kenya, Uganda and Zaire) m e t  i n  Bogota t o  
hammer o u t  a u n i f i e d  p o s i t i o n  i n  r e l a t i o n  t o  t h e  g e o s t a t i o n a r y  o r b i t .  
T h e i r  confe rence  ended on D e c e m b e r  3 ,  1976, w i t h  what i s  known as 
t h e  'Bogota D e c l a r a t i o n '  
t i o n  on t h e  l e g a l  s t a t u s  o f  t h e  g e o s t a t i o n a r y  o r b i t .  
33 i n  which t h e y  s e t  f o r t h  t h e i r  basic  p o s i -  
I n  o r d e r  to  unde r s t and  f u l l y  t h e  p o s i t i o n  o f  t h e  e q u a t o r i a l  
c o u n t r i e s  w i t h  r e s p e c t  t o  t h e  g e o s t a t i o n a r y  o r b i t ,  i t  seems appro- 
p r i a t e  t o  review b r i e f l y  t h e  b a s i c  arguments  se t  f o r t h  i n  t h e  Decla- 
r a t i o n  as w e l l  as subsequent  s t a t e m e n t s  b o t h  p r o  and con.  
3.1.3.1 - The 'Bogota D e c l a r a t i o n '  
The b a s i c  c la im of t h e  Bogota D e c l a r a t i o n  reduced  t o  i t s  bare 
e s s e n t i a l s  i s  t h a t  segments of t h e  g e o s t a t i o n a r y  o r b i t  ( a  n a t u r a l  
r e s o u r c e )  which l i e  above t h e i r  terri tories are  a n  " i n t e g r a l  p a r t "  
of t h e  t e r r i t o r y  ove r  which t h e  e q u a t o r i a l  c o u n t r i e s  e x e r c i s e  
complete  and e x c l u s i v e  s o v e r e i g n t y .  T h i s  c la im is  accompanied 
34 
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by t h e  s t a t e m e n t  t h a t  t h e  d e v i c e s  t o  be p l a c e d  permanent ly  on t h e  
segment of a g e o s t a t i o n a r y , o r b i t  of an  e q u a t o r i a l  s ta te  r e q u i r e  
"p rev ious  and e x p r e s s  a u t h o r i z a t i o n  on t h e  p a r t  o f  t h e  concerned 
s ta te"35  and an  a d d i t i o n a l  a s s e r t i o n  t h a t  t h e  e q u a t o r i a l  s ta tes  
do n o t  condone e x i s t i n g  s a t e l l i t e s  o r  t h e  p o s i t i o n  t h e y  occupy on 
t h e i r  segments o f  t h e  g e o s t a t i o n a r y  o r b i t  nor  does  t h e  e x i s t e n c e  
of s a i d  s a t e l l i t e s  c o n f e r  any r i g h t s  of placement  of s a t e l l i t e s  or  
u s e  o f  t h e  segment u n l e s s  e x p r e s s l y  a u t h o r i z e d  by t h e  s t a t e  exer -  
c i s i n g  s o v e r e i g n t y  o v e r  t h e  segment. 3 6  
The o n l y  c l a r i f i c a t i o n  t h a t  t h e  D e c l a r a t i o n  makes w i t h  r e s p e c t  
t o  f o r e g o i n g  demand i s  t h a t  t h e  e q u a t o r i a l  s t a t e s  do n o t  object t o  
t h e  f ree  o r b i t a l  t r a n s i t  o f  sa te l l i t es  approved and a u t h o r i z e d  by 
t h e  I n t e r n a t i o n a l  Telecommunication Convention when t h e s e  sa te l l i t es  
p a s s  th rough  t h e i r  space  t e r r i t o r y  i n  t h e i r  g r a v i t a t i o n a l  f l i g h t  
o u t s i d e  t h e i r  g e o s t a t i o n a r y  orb i t37  and t h a t  t h e  segments of t h e  
o r b i t  co r re spond ing  t o  t h e  open sea beyond n a t i o n a l  j u r i s d i c t i o n  
c o n s t i t u t e  t h e  'common h e r i t a g e  of mankind' .  3 8  
3.1.3.2 Arguments Pro and Con ---
A sampling of  some of  t h e  arguments advanced i n  t h e  D e c l a r a t i o n  
reveals t h a t  t h e y  have been based on such  c o n s i d e r a t i o n s  as: 
The g e o s t a t i o n a r y  o r b i t  i s  a p h y s i c a l  f a c t  a r i s i n g  from t h e  
n a t u r e  o f  o u r  p l a n e t  because i t  depends e x c l u s i v e l y  on  i t s  
r e l a t i o n  t o  g r a v i t a t i o n a l  phenomena caused  by t h e  E a r t h ;  39  
Under t h e  c u r r e n t  r u l e s  o f  t h e  I n t e r n a t i o n a l  Telecommunica- 
t i o n  Union, g e o s t a t i o n a r y  o r b i t  w a s  a l i m i t e d  n a t u r a l  r e s o u r c e  
o v e r  which t h e  e q u a t o r i a l  c o u n t r i e s  e x e r c i  e d  permanent 
s o v e r e i g n t y  i n  l i n e  w i t h  U.N. r e s o l u t i o n s ;  20 
There  i s  no s a t i s f a c t o r y  d e f i n i t i o n  o f  o u t e r  s p a c e  t o  s u p p o r t  
t h e  argument t h a t  t h e  g e o s t a t i o n a r y  o r b i t  i s  i n c l u d e d  i n  
o u t e r  space ;  4 1  
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The ban on n a t i o n a l  a p p r o p r i a t i o n  i s  n o t  a p l i c a b l e  i n  view 
o f  t h e  l a c k  of d e f i n i t i o n  of o u t e r  space :  
Technologica l  p a r t i t i o n  of t h e  o r b i t  i s  i n a p p r o p r i a t e ;  4 3  
45 - 
The g e o 2 i a t i o n a r y  o r b i t  i s  n o t  covered by t h e  Outer  Space 
Trea ty ;  
The O u t e r  Space T r e a t y  can  n o t  be a " f i n a l  answer";  4: 
TO t h e  p reced ing  c o n s i d e r a t i o n s  c e r t a i n  a d d i t i o n a l  p o i n t s  
w e r e  added i n  t h e  c o u r s e  of  subsequen t  U . N .  d i s c u s s i o n s  i n  1977 
and 1 9 7 8 .  Some of them were expres sed  i n  such s t a t e m e n t s  as :  
The p r e v a i l i n g  u n c e r t a i n t y  on t h e  matter o f  o u t e r  s p a c e  was 
i l l u s t r a t e d  by t h e  v a r i e t y  of c r i t e r i a  sugges t ed  f o r  i t s  
d e f i n i t i o n ;  
U n t i l  an  i n t e r n a t i o n a l  d e f i n i t i o n  o f  o u t e r  space  had been 
a r r i v e d  a t  t h e  p p j v i s i o n s  o f  domest ic  l a w  would app ly  t o  
demarcate  space ;  
There i s  no r i g h t  of  s u c c e s s i o n  i n  r e g a r d  t o  s a t e l l i t e s ;  4 8  
E x e r c i s e  o f  s o v e r e i  n r i g h t s  i s  i n  keeping  w i t h  p o s i t i v e  
i n t e r n a t i o n a l  l a w ;  4 3  
CountrfEs t h a t  had n o t  r a t i f i e d  t h e  t r e a t y  w e r e  n o t  bound 
by i t;  
O r b i t  w a s  unique because  it w a s  t h e  o n l y  p o i n t  a t  which i t  
w a s  economical ly  f e a s i b l e  t o  m a i n t a i n  a s a t e l l i t e  i n  a 
s t a t i o n a r y  p o s i t i o n  and because  i t  w a s  t h e  o n l y  f e a s i b l e  
p o s i t i o n  f o r  so la r  energy  p l a t f o r m s ;  51 
Geos ta t iona ry  o r b i t  w a s  a l i m i t e d  n a t u r a l  r e s o u r c e  because  
of i t s  p o s s i b l e  s a t u r a t i o n  w i t h  so la r  energy  p l a t f o r m s  and 
telecommunication f r e q u e n c i e s .  5 2  
That  t he  l e g a l  and s c i e n t i f i c  c o n s i d e r a t i o n s  which w e r e  
invoked i n  s u p p o r t  o f  t h e  c l a i m  of e q u a t o r i a l  c o u n t r i e s  had no 
v a l i d  b a s i s  became a p p a r e n t  from t h e i r  overwhelming r e j e c t i o n  
by o t h e r  c o u n t r i e s  r e p r e s e n t e d  b e f o r e  UNCOPUOS i n c l u d i n g ,  f o r  
56 i n s t a n c e ,  A u s t r a l i a ,  5 3  Belgium, 5 4  Czechos lovak ia ,  5 5  France ,  
1 6  
57 58 59 
t h e  German Democratic Republ ic ,  I r a n ,  I t a l y ,  Mexico,60 Soviet  
Union, Uni ted  Kingdom, 62 and t h e  Uni ted  S ta tes .  63 
61 
Some of the  c o u n t e r  arguments w e r e  reflected i n  such s ta te-  
ments as:  
The concep t  of n a t u r a l  r e s o u r c e s  had neve r  been d e f i n e d  i n  
Genera l  Assembly r e s o l u t i o n s ;  64 
A r t .  3 3  of t h e  I n t e r n a t i o n a l  Telecommunication Convention had 
d e s c r i b e d  t h e  pa rame te r s  of g e o s t a t i o n a r y  o r b i t  f r o m  a p u r e l y  
t e c h n i c a l  s t a n d p o i n t  and had never  d e f i n e d  it i n  lega l  t e r m s ;  
t h e  o n l y  s t i p u l a t i o n  o f  a lega l  n a t u r e  i n  t h o s e  r e g u l a t i o n s  
w a s  t h a t  a l l o c a t i o n  of a n  o r b i t a l  o s i t i o n  c o u l d  n o t  c o n f e r  
permanent p r i o r i t y  o r  p o s s e s s i o n ;  6F 
G e o s t a t i o n a r y  s a t e l l i t e s  were n o t  s e rmanen t ly  located a t  t h e  
s a m e  p o i n t  on t h e  e q u a t o r i a l  p lane ;66  
N o  s t a t e  e v e r  p r o t e s t e d  a g a i n s t  t h e  ever-growing o u t e r  space  
a c t i v i t i e s  carried ou t  for the  p r o g r e s s  of c i v i l i z a t i o n  and 
t h e  b e n e f i t  of mankind;67 
The u s e  of g e o s t a t i o n a r y  o r b i t  w a s  s u b j e c t  t o  t h e  l e g a l  regime 
of t h e  Outer  Space T r e a t y ; 6 8  
There w a s  no p a r a l l e l  between t h e  j u r i s d i c t i o n  of the coastal 
s ta tes  e x t e n d i n g  o v e r  t h e  c o n t i n e n t a l  s h e l f  and t h e  ex ten-  
s i o n  of n a t i o n a l  s o v e r e i g n t y  t o  p o s i t i o n s  on t h e  g e o s t a t i o n a r y  
o r b i t ; 6 9  
A claim of s o v e r e i g n t  w a s  v a l i d  o n l y  i f  i t  w a s  based on  
e f fec t ive  occupa t ion ;  Y O  
There w a s  no l e g a l  o r  s c i e n t i f i c  basis  fo r  c l a i m i n g  n a t i o n a l  
j u r i s d i c t i o n  over segments of t h e  g e o s t a t i o n a r y  o rb i t .  T h e  
i n t e r e s t  of mankind cou ld  be served o n l y  by free and e q u i t a b l e  
u s e ,  and e x p l o i t a t i o n  of o u t e r  s p a c e  by a l l  c o u n t r i e s  c l a i m i n g  
n a t i o n a l  s o v e r e i g n t y  o v e r  t h e  g e o s t a t i o n a r y  o r b i t  d i d  n o t  
serve t h e s e  i n t e r e s t s .  A l l  c o u n t r i e s  would lose i f  a mono- 
p o l y  o v e r  t h e  g e o s t a t i o n a r y  o r b i t  w a s  e ~ t a b l i s h e d ; ’ ~  
The g e o s t a t i o n a r y  o r b i t  was a c o n s t r u c t i o n  of t h  mathemat ica l  
and s c i e n t i f i c  mind and belonged t o  a l l  mankind; 7 2  
The view t h a t  g e o s t a t i o n a r y  o r b i t  w a s  a n a t u r a l  r e s o u r c e  and 
s u b j e c t  t o  t h e  s o v e r e i g n t y  of t h e  u a t o r i a l  s t a t e s  w a s  ab- 
s u r d  r e q u i r i n g  no f u r t h e r  comment. 79 
1 7  
While t h e  s t r i c t l y  l e g a l  and t e c h n i c a l  arguments o f  t h e  
e q u a t o r i a l  c o u n t r i e s  d i d  n o t  appea r  conv inc ing ,  it i s  i n s t r u c t i v e  
t o  look  a t  t h e i r  u n d e r l y i n g  m o t i v a t i o n s  which prompted t h e  equa- 
t o r i a l  c o u n t r i e s  t o  p u t  f o r t h  t h e i r  claims. Such m o t i v a t i o n s  
r e f l e c t e d  economic a s p i r a t i o n s  couched i n  t e r m s  o f  fundamental  
j u s t i c e ,  e q u i t y  and f a i r n e s s  as r e v e a l e d  by a b r i e f  sampling of 
t h e  fo l lowing  s t a t e m e n t s :  
ITU s o l u t i o n s  are  i m p r a c t i c a b l e  and u n f a i r  and would con- 
s i d e r a b l y  i n c r e a s e  t h e  e x p l o i t a t i o n  costs o f  t h e  geosta- 
t i o n a r y  o r b i t  e s p e c i a l l y  f o r  deve lop ing  c o u n t r i e s  which 
do n o t  have e q u a l  t e c h n o l o g i c a l  and f i n a n c i a l  r e s o u r c e s  
a s  compared t o  i n d u s t r i a l i z e d  c o u n t r i e s  who en joy  an  
a p p a r e n t  monopoly i n  t h e  e x p l o i t a t i o n  and use  o f  geos t a -  
t i o n a r y  o r b i t ;  74 
Both t h e  g e o s t a t i o n a r y  o r b i t  and t h e  f r e q u e n c i e s  have been 
used i n  a way t h a t  does  n o t  a l low e q u i t a b l e  access of t h e  
deve loping  c o u n t r i e s  t h a t  do  n o t  have t h e  t e c h n i c a l  and 
f i n a n c i a l  means t h a t  t h e  g r e a t  powers have ;75  
The u l t i m a t e  j u s t i f i c a t i o n  f o r  t h e  D e c l a r a t i o n  i s  d i r e c t e d  
"towards r e n d e r i n g  t a n g i b l e  b e n e f i t s  t o  t h e i r  r e s p e c t i v e  
p e o p l e  and f o r  t h e  u n i v e r s a l  community";76 
The a p p l i c a t i o n  of t h e  196'7 T r e a t y  did n o t  r e f l e c t  the 
s p i r i t  of i t s  d r a f t e r s ;  7 7  
Outer  space  had been b e n e f i c i a l  o n l y  t o  a few c o u n t r i e s  
i n s t e a d  of t o  a l l  c o u n t r i e s ;  7 8  
A more j u s t  i n t e r n a t i o n a l  o r d e r  c o u l d  n o t  be ach ieved  if 
t h e  u s e  of o u t e r  space  w a s  l e f t  o n l y  t o  a f e w  c ~ u n t r i e s ; ~ '  
The issue of t h e  g e o s t a t i o n a r y  o r b i t  s h o u l d  be r e s o l v e d  
i n  accordance w ' t h  t h e  a i m s  of t h e  N e w  I n t e r n a t i o n a l  
Economic Order ;  60 
The g e o s t a t i o n a r y  o r b i t  must be used  i n  p r i o r i t y  f o r  t h e  
b e n e f i t  o f  t h e  deve lop ing  c o u n t r i e s  i n  o r d e r  t o  h e l p  t o  
narrow t h e  gap between t h e  d e v e l o p i n g  c o u n t r i e s  and t h e  
i n d u s t r i a l i z e d  c o u n t r i e s  on an e q u i t a b l e  basis ;  81 
18 
I n  o r d e r  t o  a t t a i n  t h e i r  economic a s p i r a t i o n s  on t h e  b a s i s  
o f  j u s t i c e ,  e q u i t y  and f a i r n e s s  t h e  e q u a t o r i a l  c o u n t r i e s  wanted 
t o  r e n e g o t i a t e  t h e  Outer  Space T r e a t y ,  more s p e c i f i c a l l y ,  
F i r s t ,  t o  n e g o t i a t e  a d e f i n i t i o n  o r  d e l i n e a t i o n  of o u t e r  
s p a c e  which would t a k  i n t o  a c c o u n t  the i n t e r e s t s  of t h e  
e q u a t o r i a l  c o u n t r i e s :  ti2 
Second, t o  n e g o t i a t e  a legal regime to  govern t h e  u s e  of 
t h e  g e o s t a t i o n a r y  o r b i t  t a k i n g  i n t o  accoun t  t h e  genu ine  
i n t e r e s t  o f  t h e  i n t e r n a t i o n a  community and t h e  conce rns  
of t h e  e q u a t o r i a l  c o u n t r i e s ;  43 
T h i r d ,  t o  n e g o t i a t e  r e g i o n a l  and s u b r e g i o n a l  agreements  
w i t h  o t h e r  L a t i n  Ame can states f o r  t h e  j o i n t  u s e  o f  t h e  
g e o s t a t i o n a r y  o r b i t ;  r ; f  
F i n a l l y ,  to  create a new Oute r  S ace A u t h o r i t y  unde r  t h e  
a u s p i c e s  of t h e  Uni ted  Nat ions .  85 
The reaction t o  what appea r s  t o  have mot iva t ed  t h e  claim 
of e q u a t o r i a l  c o u n t r i e s  found e x p r e s s i o n  i n  a number of s t a t e -  
ments ,  i n c l u d i n g  t h a t  of B r a z i l ,  an o b s e r v e r  a t  Bogota. Among 
them are: 
Understood t h e  a n x i e t y  a b o u t  t h e  u s e  o f  g e o s t a t i o n a r y  
o r b i t  and s u p p o r t e d  t h e  p r o p o s a l  t o  s t u d y  t h e  s c i e n t i -  
f i c  and t e c h n i c a l  a s p e c t s  i n  order t o  e l a b o r a t e  an  
i n t e r n a t i o n a  l e g a l  regime on g e o s t a t i o n a r y  o r b i t  
( A u s t r a l i a )  : 4s 
Concerns of t h e  e q u a t o r i a l  c o u n t r i e s  w e r e  n o t  absurd,  
p a r t i c u l a r l y  s i n c e  they  w e r e  c o u n t r i e s  s e e k i n g  t o  
a c h i e v e  development.  They are  worthy o f  n o t e  and 
shou ld  be examined car f u l l y  i n  t h e  c o n t e x t  o f  t h e  
1 9 6 7  T r e a t y  (Belgium) : %7 
Was i n  f a v o r  o f  t h e  fo rmula t ion  of a s p e c i f i c  l e g a l  
regime t a k i n g  i n t o  account  t h e  unique n a t u r e  and r i s k s  
o f  s a t u r a t i o n  of the  g e o s t a t i o n a r y  o r b i t  s a f e g u a r d i n g  
t h e  l e g i t i m a t e  interests of a l l  states p a r t i c u l a r l y  
those ove r  whose t e r r i t o r i e s  t h e  o r b i t  pas sed  ( B r a z i l )  ;88 
1 9  
I t  might be n e c e s s a r y  t o  r e g u l a t e  t h e  o r b i t  w i t h i n  t h e  
framework o f  t h e  Ou te r  Space Trea ty  ( F r a n c e ) ,  89 
The i n t e r e s t s  o f  other s ta tes  must be t a k  n i n t o  a c c o u n t  
i n  a s p i r i t  of good f a i t h  and cooperat ion" ( G e r m .  D e m .  
Rep. 1 i 
N o t  opposed t o  t h e  d i s  u s s i o n  of t h e  i s s u e  of  g e o s t a -  
t i o n a r y  o r b i t  ( I r a n )  ; 9E 
I t  w a s  n e c e s s a r y  t o  deve lop  a l ega l  regime i n  w h i c h  " t h e  
s p e c i a l  i n t e r e s t s  of t h e  e q u a t o r i a l  s ta tes"  would be 
t a k e n  i n t o  accoun t  (Mexico) ; 92 
A l l  c o u n t r i e s  shou ld  hav e q u i t a b l e  access t o  t h e  geos t a -  
t i o n a r y  o r b i t  (Niger ia )  ; 53 
Prepared  t o  recommend, f o r  c o n s i d e r a t i o n  of t h e  Genera l  
Assembly, a d r a f t  r e s o l u t i o n  conce rn ing  t h e  l e g a l  a s p e c t s  
o f  g e o s t a t i o n a r y  o r b i t ,  i f  no consensus  of t h e s e  ques-  
t i o n s  could be reached  i n  t h e  Legal Subcommittee (Sovie t  
Union) ;94 
The best s o l u t i o n  w a s  t o  have a l l  states e q u i t a b l y  share  
t h e  benefi ts  of t h e  g e o s t a t i o n a r y  o r b i t  ( U . K . )  i g 5  
3.1.4 Conclus ion  
From t h e  p reced ing  review of o u t e r  space  r e l a t e d  i n s t r u -  
ments and d e l i b e r a t i o n s  it a p p e a r s  t h a t  t h e  claims of t h e  
e q u a t o r i a l  c o u n t r i e s  t o  segments o f  t h e  g e o s t a t i o n a r y  o r b i t  
are l e g a l l y  and s c i e n t i f i c a l l y  u n t e n a b l e .  A t  t h e  same t i m e ,  
i t  a l so  appea r s  t h a t  i n  t h e  Legal Subcommittee o f  UNCOPUOS 
t h e r e  has  been a f a i r l y  s u b s t a n t i a l  s u p p o r t  f o r  e q u i t y  and 
f a i r n e s s  which would f a v o r  o r  a t  l e a s t  leave t h e  door open for  
c o n s i d e r a t i o n ,  w i t h i n  t h e  framework of  t h e  Ou te r  Space T r e a t y ,  
of t h e  development of lega l  p r i n c i p l e s  t o  govern  t h e  u s e  of 
g e o s t a t i o n a r y  o r b i t .  The development  of s u c h  p r i n c i p l e s  i s  l i k e l y  
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t o  become a major i s s u e  b e f o r e  UNCOPUOS b u t  t h e  Uni ted  S t a t e s  appears  
t o  have overwhelming s u p p o r t  for t h e  view t h a t  no p a r t  of  t h e  geo- 
s t a t i o n a r y  o r b i t  i s  s u b j e c t  t o  c la ims  of  s o v e r e i g n t y  and t h a t  p r i n -  
c i p l e s  gove rn ing  t h e  use  of  g e o s t a t i o n a r y  o r b i t  must be worked o u t  
w i t h i n  t h e  framework of  t h e  O u t e r  Space Trea ty .  
3.1 . 5 7 I T U  Ins t ruments  
The beg inn ings  of t h e  space  age  d i d  n o t  deve lop  acco rd ing  t o  
an  - a p r io r i  - p l a n  b u t  a s  a r e s u l t  of an e v o l u t i o n a r y  p rocess .  
which p l a c e d  satel l i tes  i n  o r b i t  and beyond d i d  n o t  ask  f o r  any 
Coun t r i e s  
p e r m i s s i o n  and t h e r e  w e r e  no s e r i e s  of  o f f i c i a l  p r o t e s t s .  The v a s t -  
nes s  o f  o u t e r  space  appeared to  o f f e r  u n l i m i t e d  o p p o r t u n i t i e s  of  
e x p l o r a t i o n  and use  for any coun t ry  t h a t  wished and could  unde r t ake  
t h e m .  There w a s  on ly  one l i m i t a t i o n  -- l a r g e l y  by r eason  of  common 
s e n s e  -- t h e  ' f i r s t  come, f i r s t  s e rved '  r u l e  which became a f i r m l y  
embedded concomi tan t  of t h e  p r i n c i p l e  of freedom of  e x p l o r a t i o n  and 
u s e  of o u t e r  space .  Under t h i s  r u l e  t h e  l a te  comer would n o t  be  96 
e n t i t l e d  t o  p r i o r i t y  w i t h  r e s p e c t  t o  a c t i v i t i e s  of  an  earlier u s e r .  
A g l a n c e  a t  t h e  h i s t o r y  of t h e  I n t e r n a t i o n a l  Telecommunication 
Union r e v e a l s  t h a t  i ts  p a t t e r n s  of p r a c t i c e s  w e r e  based on t h e  recog- 
n i t i o n  of  t h e  same r u l e .  However, the  l i m i t e d  n a t u r e  of a v a i l a b i l i t y  
of  the  e l e c t r o m a g n e t i c  spectrum and t h e  g e o s t a t i o n a r y  o r b i t  fo r  
b e n e f i c i a l  u s e  coupled  w i t h  i n c r e a s i n g  o p p o r t u n i t i e s  and demands 
for  t h e i r  u s e s  has  l e d  t o  e f f o r t s  by deve lop ing  n a t i o n s  t o  a l t e r  
t h e  ' f i r s t  come, f i r s t  s e r v e d '  r u l e  which i n  t h e i r  view favored  t h e  
t e c h n o l o g i c a l l y  advanced c o u n t r i e s .  The r e s u l t s  of  t h e i r  e f f o r t s  
w e r e  r e f l e c t e d  i n  a series of  r e s o l u t i o n s ,  a r t i c l e s  and r e g u l a t i o n s  
adopted by I T U  b o d i e s .  A b r i e f  rev iew of some o f  t h e  r e l e v a n t  i n -  
s t rumen t s  i s  e s s e n t i a l  i n  o r d e r  t o  i d e n t i f y  problems t h a t  are l i k e l y  
to  be encountered  i n  n e g o t i a t i n g  i n t e r n a t i o n a l  agreements  on geo- 
s t a t i o n a r y  o r b i t  a v a i l a b i l i t y  . 
I t  w a s  d u r i n g  t h e  1 9 7 1  World A d m i n i s t r a t i v e  Radio Conference 
f o r  Space Telecommunications (WARC-ST) t h a t  a r e s o l u t i o n  w a s  adopted  
which took i n t o  accoun t  t h a t  a l l  c o u n t r i e s  had "equa l  r i g h t s  i n  the  
u s e  of both  t h e  r a d i o  f r e q u e n c i e s  a l l o c a t e d  t o  v a r i o u s  space  r a d i o -  
communication s e r v i c e s  and the g e o s t a t i o n a r y  s a t e l l i t e  o r b i t  f o r  
t h e s e  s e r v i c e s "  and t h a t  " t h e  r a d i o  f requency  spec t rum and t h e  geo- 
s t a t i o n a r y  s a t e l l i t e  o r b i t "  w e r e  " l i m i t e d  n a t u r a l  r e s o u r c e s "  which 
w e r e  t o  be " m o s t  e f f e c t i v e l y  and economica l ly  used.  I197 I n  r ecogn i -  
t i o n  of t h i s ,  t h e  l e g a l l y  n o t  b i n d i n g  i n s t r u m e n t  went on t o  resolve: 
1. [ T l h a t  t h e  r e g i s t r a t i o n  w i t h  t h e  I T U  o f  f r equency  a s s i g n -  
ments f o r  s p a c e  radiocommunicat ion s e r v i c e s  and the i r  u s e  
shou ld  n o t  p r o v i d e  any permanent p r i o r i t y  f o r  any i n d i -  
v i d u a l  c o u n t r y  or  groups of c o u n t r i e s  and shou ld  n o t  
create an  o b s t a c l e  t o  t h e  e s t a b l i s h m e n t  o f  s p a c e  sys tems 
by o t h e r  c o u n t r i e s ;  
2. [ T l h a t ,  a c c o r d i n g l y ,  a c o u n t r y  or a group of c o u n t r i e s  
having  r e g i s t e r e d  w i t h  t he  ITU f r e q u e n c i e s  for  the i r  
s p a c e  radiocommunication s e r v i c e s  shou ld  t a k e  a l l  p rac -  
t i cab le  measures t o  r e a l i z e  t h e  p o s s i b i l i t y  of  t h e  u s e  
of  new s p a c e  sys tems b o t h e r  c o u n t r i e s  or groups  of  
c o u n t r i e s  so d e s i r i n g .  3 8  
I n  a n o t h e r  r e s o l u t i o n  t h e  same c o n f e r e n c e  r e i t e r a t e d  t h e  i m -  
p o r t a n c e  of  making t h e  b e s t  u s e  o f  t h e  g e o s t a t i o n a r y  o r b i t  and t h e  
f r e q u e n c i e s  a s s i g n e d  t o  t h e  b r o a d c a s t i n g  s a t e l l i t e  s e r v i c e . "  
t h e  same confe rence  r e v i s e d  t h e  Radio R e g u l a t i o n s  which have t h e  
A l s o ,  
f o r c e  of a t r e a t y  t o  p r o v i d e ,  i n  p a r t ,  f o r  a p rocedure  t o  c o o r d i n a t e  
u s e  of t h e  g e o s t a t i o n a r y  o r b i t  i n  t h e  f o l l o w i n g  manner: 
An a d m i n i s t r a t i o n  (or  o n e  a c t i n g  on b e h a l f  o f  a qroup of 
named a d m i n i s t r a t i o n s )  which i n t e n d s  to  e s t a b l i s h  a s a t e l l i t e  
system s h a l l ,  p r i o r  t o  t h e  c o o r d i n a t i o n  procedure  ..., send 
t o  t h e  I n t e r n a t i o n a l  Frequency R e g i s t r a t i o n  Board n o t  ear l ier  
t h a n  f i v e  y e a r s  b e f o r e  t h e  d a t e  o f  b r i n g i n g  i n t o  s e r v i c e  each  
s a t e l l i t e  network o f  t h e  planned sys tem,  t h e  i n f o r m a t i o n  
l i s ted . . . .  
Before  an  a d m i n i s t r a t i o n  n o t i f i e s  t o  t h e  Board or b r i n g s  i n t o  
u s e  any f requency  assignment  t o  a space  s t a t i o n  on a g e o s t a -  
t i o n a r y  s a t e l l i t e  o r  t o  a n  e a r t h  s t a t i o n  t h a t  i s  t o  communi- 
cate w i t h  a s p a c e  s t a t i o n  on a g e o s t a t i o n a r y  s a t e l l i t e ,  i t  
s h a l l  e f f e c t  c o o r d i n a t i o n  of t h e  ass ignment  w i t h  any o t h e r  
a d m i n i s t r a t i o n  whose assignment  i n  t h e  same band f o r  a s p a c e  
s t a t i o n  on a g e o s t a t i o n a r y  s a t e l l i t e  o r  for  an e a r t h  s t a t i o n  
t h a t  communicates w i t h  a space s t a t i o n  on a g e o s t a t i o n a r y  
s a t e l l i t e  i s  reco rded  i n  t h e  Master Regis ter ,  or has  been 
c o o r d i n a t e d  or i s  b e i n g  coord ina ted  under  t h e  p r o v i s i o n s  o f  
t h i s  paragraph .  For t h i s  purpose,  t h e  a d m i n i s t r a t i o n  re- 
q u e s t i n g  c o o r d i n a t i o n  s h a l l  s e n  o any o t h e r  such admin i s t r a -  
t i o n  t h e  i n f o r m a t i o n  l i s t e d . .  . . 9 0 8  
The WARC-ST r e s o l u t i o n s  were fol lowed by b i n d i n g  p r o v i s i o n s  i n  
t h e  1 9 7 3  I n t e r n a t i o n a l  Telecommunication Convention ( I T C )  s t i p u l a t -  
i n g  r a t i o n a l  u s e  of t h e  r a d i o  spectrum and g e o s t a t i o n a r y  o r b i t  
( s p e c t r u m / o r b i t )  and t h e  avoidance o f  harmful  i n t e r f e r e n c e .  The 
p r o v i s i o n s  s ta te  i n  p a r t  t h a t :  
I n  u s i n g  f r equency  bands f o r  space  r a d i o  services M e m b e r s  
s h a l l  b e a r  i n  mind t h a t  rad io  f r e q u e n c i e s  and t h e  geos t a -  
t i o n a r y  s a t e l l i t e  are l i m i t e d  n a t u r a l  r e s o u r c e s  so t h a t  
c o u n t r i e s  or groups  of c o u n t r i e s  may have e q u i t a b l e  access 
to  b o t h  i n  conformi ty  w i t h  t h e  p r o v i s i o n s  o f  Radio Regula- 
t i o n s  a c c o r d i n g  to  t h e i r  needs and t h e  t e c h n i c a l  f a c i l i t i e s  
a t  t h e i r  d i s p o s a l .  1 0 1  
All s t a t i o n s ,  whatever  t h e i r  purpose ,  must be e s t a b l i s h e d  and 
o p e r a t e d  i n  such  manner as  n o t  t o  c a u s e  harmful  i n t e r f e r e n c e  
of o t h e r  M e m b e r s ,  o r  o f  recognized  p r i v a t e  o p e r a t i n g  a g e n c i e s ,  
o r  o t h e r  d u l y  a u t h o r i z e d  o p e r a t i n g  a g e n c i e s  which c a r r y  on 
radio s e r v i c e s ,  and which o p e r a t e  i n  accordance w i t h  t h e  pro- 
v i s i o n s  o f  t h e  Radio Regula t ions .  1 0 2  
Another  ITC p r o v i s i o n  s p e c i f i c a l l y  extended t h e  r e s p o n s i b i l i t i e s  
o f  t h e  I n t e r n a t i o n a l  Frequency R e g i s t r a t i o n  Board ( I F R B ) ,  a n  ITU 
o rgan ,  i n  o r d e r  t o  e f f e c t  "an o r d e r l y  r e c o r d i n g  of t h e  p o s i t i o n s  
23 
a s s i g n e d  by c o u n t r i e s  t o  g e o s t a t i o n a r y  sa te l l i t es" ,  " to  f u r n i s h  
advice t o  Members...with a view t o  t h e  e q u i t a b l e ,  e f f e c t i v e  and 
economical u s e  of t h e  g e o s t a t i o n a r y  s a t e l l i t e  orb i t "  and " to  per form 
any a d d i t i o n a l  d u t i e s "  r e l a t i n g  t o  " t h e  u t i l i z a t i o n  o f  t h e  geosta- 
t i o n a r y  s a t e l l i t e  o r b i t " .  
I 
103 I 
I 
The importance of  e f f i c i e n t  u s e  of  t h e  s p e c t r u m / o r b i t  and t h e  I 
p r i n c i p l e  of e q u a l  r i g h t s  o f  a l l  c o u n t r i e s  found f u r t h e r  e x p r e s s i o n  1 
i n  t h e  Preamble of  t h e  F i n a l  A c t s  of  t h e  1 9 7 7  World A d m i n i s t r a t i v e  I 
I 
Radio Conference f o r  t h e  P lann ing  o f  t h e  B r o a d c a s t i n g - S a t e l l i t e  
S e r v i c e  i n  Frequency Bands 11 .7-12 .2  GHz ( i n  Regions 2 and  3)  and I 
11.7-12.5 GHz ( i n  Region 1) (WARC-BS). I n  i t ,  t h e  s i g n a t o r i e s ,  
i n t e r  a l i a ,  s t a t e d  t h a t  t h e y  b e a r  i n  mind: I 
~ 
[Tlhe impor tance  of  making t h e  best  p o s s i b l e  u s e  of  t h e  
rad io- f requency  spectrum and t h e  g e o s t a t i o n a r y - s a t e l l i t e  
o r b i t  as w e l l  as t h e  need fo r  a n  o r d e r l y  development of 
t h e  services t o  which t h e s e  bands are a l l o c a t e d ;  
I 
i 
i 
and t a k e  i n t o  account :  
[Tlhe e q v i l  r i g h t s  of a l l  c o u n t r i e s ,  l a rge  and s m a l l ,  
even t h o s e  c o u n t r i e s  which are n o t  r e p r e s e n t e d  a t  t h e  
Conference. 
The 1 9 7 7  WARC-BS adopted a p l a n  ( t o  go i n t o  e f f e c t  on Janua ry  
4 
1, 1979) d e s i g n a t i n g  f requency  ass ignments  i n  t h e  a forement ioned  
bands and p o s i t i o n s  i n  t h e  g e o s t a t i o n a r y  o r b i t  f o r  r e g i o n s  1 (Europe,  1 
104 A f r i c a ,  t h e  USSR and Yongolia)  and 3 ( A s i a  and t h e  P a c i f i c ) .  
Postponement of t h e  immediate a d o p t i o n  o f  an  o r b i t a l  p o s i t i o n  and 
f requency  channel p l a n  f o r  Region 2 (the Americas) ' 0 5  was i n  a s e n s e  a 
v i c t o r y  f o r  t h e  e v o l u t i o n a r y  approach advoca ted  by t h e  United S ta tes  
p e r m i t t i n g  f u t u r e  t e c h n o l o g i c a l  advances t o  be t a k e n  i n t o  accoun t .  
To a c h i e v e  t h i s  t h e  accep tance  of two compromises was n e c e s s a r y :  An 
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arc segmen ta t ion  approach under which a l t e r n a t i n g  segments of t h e  
g e o s t a t i o n a r y  arc  were a l l o c a t e d  on a pr imary basis  t o  t h e  broad- 
c a s t i n g - s a t e l l i t e  s e r v i c e  and t h e  f i x e d - s a t e l l i t e  service; and 
t h e  h o l d i n g ,  n o t  l a t e r  t h a n  i n  1 9 8 2 ,  of a Regional  A d m i n i s t r a t i v e  
Radio Conference  t o  draw up a d e t a i l e d  p l a n  f o r  t h e  b r o a d c a s t i n g -  
s a t e l l i t e  and f i x e d  s e r v i c e s  i n  Region 2. 
106 
The e q u a t o r i a l  c o u n t r i e s  -- w i t h  t h e  e x c e p t i o n  of Indonesia--  
made r e s e r v a t i o n s  t o  t h e  e f f e c t  t h a t  t h e y  do n o t  a c c e p t  and are n o t  
bound by t h e  r e s o l u t i o n s ,  agreements  and d e c i s i o n s  of t h e  confe rence  
r e g a r d i n g  t h e  l o c a t i o n  of g e o s t a t i o n a r y  satel l i tes  on  t h e  segment 
o f  t h e  o r b i t  o v e r  which t h e y  exercise s o v e r e i g n  r i g h t s  and t h a t  
t h e  p o s i t i o n i n g  o f  such  satel l i tes  w i l l  r e q u i r e  t h e i r  p r i o r  a u t h o r i -  
z a t i o n .  
voked i n  p a r t  t h e  Bogota D e c l a r a t i o n ,  
I n d o n e s i a  made a s e p a r a t e  r e s e r v a t i o n  i n  which it in -  
108 
107 
The Uni ted  S t a t e s  j o i n e d  w i t h  a number of  c o u n t r i e s  r e j e c t i n g  
t h e  claims of t h e  e q u a t o r i a l  c o u n t r i e s  and d e c l a r i n g  t h a t  t h e  de- 
c i s i o n s  o f  t h e  c o n f e r e n c e  t o  a s s i g n  f r e q u e n c i e s  and o r b i t a l  p o s i t i o n s  
i n  t h e  g e o s t a t i o n a r y  o r b i t  were f u l l y  i n  accordance  w i t h  t h e  1973 
ITC by which t h e  c o n f e r e n c e  w a s  bound. 109 
3.1.5.1. Conclus ions  
The p r e c e d i n g  review of  ITU i n s t r u m e n t s  and r e l a t e d  d i s c u s s i o n s  
appears to  i n d i c a t e  t h a t  t h e  ' f i r s t  come, f i r s t  s e r v e d '  p r i n c i p l e  
w i t h  r e s p e c t  t o  t h e  u s e  of t h e  g e o s t a t i o n a r y  o r b i t  h a s  b a s i c a l l y  
remained u n a l t e r e d  f r o m  a s t r i c t l y  l e g a l  p o i n t  of  view. While 
s ta tes ,  i n  g e n e r a l ,  a b i d e  by ITU r e s o l u t i o n s ,  t h e y  a r e  n o t  l e g a l l y  
bound by them. However, t o  t h e  e x t e n t  t h a t  such r e s o l u t i o n s  e x p r e s s  
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a s u b s t a n t i a l  consensus by a l a r g e  number o f  s ta tes ,  t h e y  shou ld  
be cons ide red  as r e l e v a n t  f a c t o r s  i n  r e v e a l i n g  t r e n d s  and i n d i c a t -  
i n g  problems t h a t  may be encountered  w i t h  r e s p e c t  to  r e a c h i n g  
i n t e r n a t i o n a l  agreements  on  g e o s t a t i o n a r y  o r b i t  a v a i l a b i l i t y .  
A d d i t i o n a l l y ,  p r o v i s i o n s  i n c o r p o r a t e d  i n  i n s t r u m e n t s  having  t h e  
f o r c e  o f  a t r e a t y  speak c l e a r l y  o f  e f f i c i e n t  and economic u s e  and 
e q u i t a b l e  access o f  c o u n t r i e s  and groups  of c o u n t r i e s  t o  t h e  geo- 
s t a t i o n a r y  o r b i t .  T h i s ,  i n  t u r n ,  i m p l i e s  t h a t  t h e r e  i s  no l e g a l  
r i g h t  t o  t h e  permanent u t i l i z a t i o n  o f  a p a r t i c u l a r  o r b i t a l  p o s i -  
t i o n ,  even less to a claim o f  s o v e r e i g n t y  o r  ownership.  
The views r e f l e c t e d  i n  a number of  i n t e r n a t i o n a l  i n s t r u m e n t s  
appear  t o  b r i n g  f o r c e f u l l y  t o  t h e  f o r e  t h e  key i s s u e  t h a t  p o l i c y  
makers w i l l  i n c r e a s i n g l y  have t o  face as  s c i e n c e  and technology 
p rov ides  more p r a c t i c a l  u s e s  o f  t h e  o r b i t .  T h i s  i s  how t o  t r a n s -  
la te--what  t h e  ITU c a l l s - - t h e  " e f f i c i e n t  and economic use"  and 
" e q u i t a b l e  access ' '  i n t o  more s p e c i f i c  l ega l  and t e c h n i c a l  p r i n c i p l e s  
and r u l e s  r e l a t i n g  t o  t h e  g e o s t a t i o n a r y  o r b i t  for--what t h e  Ou te r  
Space T r e a t y  c a l l s - - t h e  " b e n e f i t  and i n t e r e s t s "  o f  a l l  c o u n t r i e s .  
The l e g a l  a s p e c t s  of  t h i s  i s s u e  are l i k e l y  t o  be f a c e d  by U.S. 
r e p r e s e n t a t i v e s  n e x t  y e a r  b e f o r e  UNCOPUOS and i t s  Legal Subcommittee 
whereas i t s  t e c h n i c a l  a s p e c t s  w i l l  cane before its Scient i f ic  Subcamnittee and 
t h e  1979 WARC, t h e  agenda of which i n c l u d e s  a review and,  if neces-  
s a r y ,  r e v i s i o n  o f  t h e  Radio R e g u l a t i o n s ,  i n c l u d i n g  p rocedures  for 
c o o r d i n a t i n g  t h e  use  o f  g e o s t a t i o n a r y  o r b i t .  Some o f  t h e  r e l e v a n t  
p o l i c y  o p t i o n s  and s t r a t e g i e s  w i l l  be d i s c u s s e d  i n  S e c t i o n  4 .  
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3.2 Microwave Frequency A l l o c a t i o n  
S a t e l l i t e s  i n  g e o s t a t i o n a r y  o r b i t  would u s e  microwave beams 
f o r  t r a n s m i s s i o n  of so la r  energy t o  e a r t h .  
The n a t u r e  of  microwave t r a n s m i s s i o n  does  n o t  d i f f e r  
b a s i c a l l y  from o t h e r  t r ansmiss ion  e x c e p t  f o r  d e n s i t y ,  b u t  t h e  
purpose  does  d i f f e r ,  i n  one case  b e i n g  te lecommunica t ions ,  i n  t h e  
o t h e r ,  l a r g e - s c a l e  power t r ansmiss ion .  While s e v e r a l  f r e q u e n c i e s  
have been c o n s i d e r e d  i n  connec t ion  w i t h  t h e  SPS -- because  o f  
what a p p e a r s  t o  be i t s  advantages o v e r  o t h e r  f r e q u e n c i e s  -- 2 . 4 5  
G H z  h a s  been proposed f o r  p o s s i b l e  use .  1 1 0  
I n  o r d e r  t o  d e t e r m i n e  t h e  problems which may be encoun te red  
i n  r e a c h i n g  i n t e r n a t i o n a l  agreements on microwave power f requency  
a l l o c a t i o n ,  it a p p e a r s  e s s e n t i a l  t o  examine t h e  e x i s t i n g  i n t e r n a -  
t i o n a l  i n s t i t u t i o n a l  framework w i t h  p a r t i c u l a r  r e f e r e n c e  t o  
f requency  r e g u l a t i o n  w i t h i n  t h e  r a d i o  spectrum. 
3 . 2 . 1  I T U ' s  R o l e  --
Because o f  l i m i t a t i o n s  on  t h e  a v a i l a b i l i t y  of t h e  r a d i o  
spec t rum f o r  b e n e f i c i a l  u s e s ,  an  i n t e r n a t i o n a l  o r g a n i z a t i o n ,  
t h e  I n t e r n a t i o n a l  Telecommunication Union ( I T U ) ,  h a s  been e n t r u s t e d  
w i t h  t h e  r e s p o n s i b i l i t y  o f  working o u t  r u l e s  and p rocedures  w i t h  a 
view toward maximizing t h e  spec t rum ' s  e f f i c i e n t  u t i l i z a t i o n  and 
p r e v e n t i n g  any harmful  i n t e r f e r e n c e .  
ITU's r e c e n t  involvement  d u r i n g  t h e  1 9 7 7  WARC-BS i n  t h e  
p r e p a r a t i o n  o f  a p l a n  f o r  a l l o c a t i n g  g e o s t a t i o n a r y  o r b i t a l  s l o t s  
and f r e q u e n c i e s  f o r  b r o a d c a s t - s a t e l l i t e  s e r v i c e s  h a s  b rough t  t o  
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t h e  f o r e  t h e  key i s s u e  which may have t o  be faced  i n  i n t e r n a -  
t i o n a l  n e g o t i a t i o n s  r e g a r d i n g  o r b i t  a v a i l a b i l i t y  f o r  GEOSAT-s. 
I n s o f a r  as f requency  f o r  microwave power t r a n s m i s s i o n  i s  
concerned ,  t h e  most c r u c i a l  i s s u e  p e r t a i n i n g  t o  I T U  i s  whether  
i t  would have competence t o  d e a l  w i t h  such  t r a n s m i s s i o n .  To 
de t e rmine  t h i s ,  i t  i s  n e c e s s a r y  to  s c r u t i n i z e  t h e  I n t e r n a t i o n a l  
Telecommunication Convention ( I T C )  which d e f i n e s  t h e  purposes  
of ITU. 
3.2.1.1 Purposes  o f  I T U  -- 
The c u r r e n t  b a s i c  i n s t r u m e n t  o f  I T U  w a s  s i g n e d  a t  Flalaga- 
111 T o r r e m o l i n o s  i n  1973 and e n t e r e d  i n t o  f o r c e  on Janua ry  1, 1975. 
Under i t s  p r o v i s i o n s  t h e  pu rposes  of t h e  Union are: 
( a )  t o  ma in ta in  and ex tend  i n t e r n a t i o n a l  c o o p e r a t i o n  
f o r  t h e  improvement and r a t i o n a l  u s e  o f  tele- 
communications o f  a l l  k inds ;  
(b )  to  p r o m o t e  t h e  development of t e c h n i c a l  f a c i l i t i e s  
and t h e i r  m o s t  e f f i c i e n t  o p e r a t i o n  w i t h  a view t o  
improving t h e  e f f i c i e n c y  o f  te lecommunica t ions  
s e r v i c e s ,  i n c r e a s i n g  t h e i r  u s e f u l n e s s  and making 
t h e  p u b l i c ;  
t h e m ,  sc f a r  2s pcss ib l c ,  c;zncral ly  2vailable to 
(c)  t o  harmonize t h e  a c t i o n s  of n a t i o n s  i n  t h e  
a t t a i n m e n t  o f  t h o s e  ends .  11* (Emphasis a d d e d ) .  
I f  one s c r u t i n i z e s  t h e  avowed purposes  o f  I T U ,  it a p p e a r s  
t h a t  t h e  maintenance and e x t e n s i o n  o f  i n t e r n a t i o n a l  c o o p e r a t i o n  by 
ITU must r e l a t e  t o  t h e  improvement and r a t i o n a l  u s e  o f  "tele- 
communications o f  a l l  k i n d s "  and to  t h e  "improvement o f  t h e  e f f i -  
c i e n c y  of te lecommunicat ions services". Thus under  subpa rag raphs  
( a )  and (b) "telecommunicat ions"  i s  t h e  keyword and subpa rag raph  
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(c) refers back t o  " t h o s e  ends"  mentioned beforehand under  sub- 
pa rag raphs  (a )  and ( b ) .  
I n s o f a r  as t h e  v a r i o u s  a c t i v i t i e s  of ITU are concerned ,  
t hey  are t o  take p l a c e  i n  f u r t h e r a n c e  of  t h e  pu rposes  mentioned 
above which i n v o l v e  " te lecommunicat ions."  A l s o ,  t h e  name o f  t h e  
o r g a n i z a t i o n  " I n t e r n a t i o n a l  Telecommunication Union" c l e a r l y  sug- 
gests t h a t  t h e  o r g a n i z a t i o n  i s  t o  deal w i t h  " te lecommunicat ion".  
3.2.1.2 Meaninq of - 'Telecommunication'  
I n  order t o  de te rmine  whether ITU has  a u t h o r i t y  t o  d e a l  
w i t h  microwave f r e q u e n c i e s  f o r  purposes  of l a r g e - s c a l e  power 
t r a n s m i s s i o n ,  it a p p e a r s  t h a t  t h e  word " te lecommunicat ion" must 
be d e f i n e d .  
Telecommunication i s  d e f i n e d  i n  t h e  Annex t o  t h e  ITC t o  mean 
"any t r a n s m i s s i o n ,  emis s ion  o r  r e c e p t i o n  of s i g n s ,  s i g n a l s ,  w r i t i n g ,  
images, and sounds of  i n t e l l i g e n c e  o f  any n a t u r e  by w i r e ,  r a d i o ,  
o p t i c a l  or o t h e r  e l e c t r o m a g n e t i c  systems." This  d e f i n i t i o n  i s  n o t  
l i m i t e d  t o  terrestrial  services b u t  a l s o  e x t e n d s  t o  s p a c e  communi- 
c a t i o n s .  113 
One of t h e  f irst  i s s u e s  p e r t a i n i n g  t o  t h e  above d e f i n i t i o n  
is  whe the r  a t r a n s m i s s i o n  i n  and by i tself  by w i r e ,  r a d i o ,  o p t i c a l  
or o t h e r  e l ec t ro -magne t i c  systems cou ld  be  r ega rded  as "telecommu- 
n i c a t i o n . "  However, a close read ing  of t h e  s e n t e n c e  l e a v e s  l i t t l e  
d o u b t  t h a t  a l l  t h r e e  words, namely, " t r a n s m i s s i o n ,  emis s ion  or 
r e c e p t i o n "  r e f e r  t o  " s i g n s ,  s i g n a l s ,  w r i t i n g ,  images and sounds of 
i n t e l l i g e n c e  of  any n a t u r e "  and n o t  j u s t  t o  any " t r a n s m i s s i o n ,  
e m i s s i o n  o r  r e c e p t i o n "  w i t h o u t  any r e f e r e n c e  t o  " s i g n s ,  s i g n a l s ,  
29 
w r i t i n g ,  images and sounds of i n t e l l i g e n c e  of any n a t u r e . "  I n  
view o f  t h i s ,  it appea r s  t h a t  t h e  ITU has  competence t o  dea l  w i t h  
t h e  i n d i c a t e d  t y p e  of  t r a n s m i s s i o n s  i n c l u d i n g  microwave ( e l e c t r o -  
magnet ic )  t r a n s m i s s i o n s  which i n v o l v e  " s i g n s ,  s i g n a l s ,  w r i t i n g ,  
images and sounds o f  i n t e l l i g e n c e . "  
The nex t  i s s u e  i s  whether  t h e  u s e  of  microwaves f o r  power 
t r a n s m i s s i o n  i n v o l v e s  t r a n s n i s s i o n  o f  " s i g n s ,  s i g n a l s ,  w r i t i n g ,  
images and sounds o f  i n t e l l i q e n c e . "  If i t  does  n o t  t h e n  ITU 
h a s  no competence t o  deal w i t h  f r e q u e n c i e s  f o r  such  microwaves. 
Power t r a n s m i s s i o n  by microwaves does n o t  appear  to  i n v o l v e  
any th ing  t h a t  i s  normally i d e n t i f i e d  by t h e  words " s i g n ,  w r i t i n g ,  
image and sounds of i n t e l l i g e n c e " .  The re fo re ,  t h e  q u e s t i o n  i s  
whether  i t  could  be regarded  as a ' s i g n a l ' .  There are  t w o  p o s s i b l e  
answers t o  t h i s  q u e s t i o n  depending on t h e  i n t e r p r e t a t i o n  of t h e  
word ' s i g n a l ' .  
The r e l e v a n t  d i c t i o n a r y  d e f i n i t i o n  o f  t h e  word ' s i g n a l '  i s  
Microwave 114 a n  " impulse o r  sound wave t r a n s m i t t e d  o r  r ece ived" .  
under t h i s  d e f i n i t i o n  may be i n t e r p r e t e d  t o  f a l l  under  t h e  c a t e g o r y  
of an  impulse,  i r r e s p e c t i v e  of t h e  purpose  f o r  which t h e  microwave 
i s  be ing  used. Another d e f i n i t i o n  o f  ' s i g n a l '  r e l a t i n g  s p e c i f i c a l l y  
t o  communications i s  "an e v e n t  t h a t  s e r v e s ,  o r  a t  l eas t  i s  c a p a b l e ,  
t o  s t a r t  some a c t i o n .  
f o r  power t r a n s m i s s i o n  would appea r  t o  be s i g n a l s .  
A l s o  under  t h i s  d e f i n i t i o n  microwaves I1 115 
However i f  t h e  word ' s i g n a l '  i s  i n t e r p r e t e d  as  a means o f  
communication o r  te lecommunicat ion i n  t h e  more c o n v e n t i o n a l  s e n s e  
o f  t h e  t e r m ,  i t  becomes a p p a r e n t  t h a t  communication o r  telecommuni- 
c a t i o n  would have t o  be  d e f i n e d  even though such  p rocedure  may 
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appear  c i r c u i t o u s .  A modern d e f i n i t i o n  of t h e  word 'telecommu- 
n i c a t i o n '  c o n f i n e s  t h e  term t o  " t h e  send ing  and r e c e i v i n g  o f  
messages o v e r  a d i s t a n c e  by e l e c t r i c a l  means". Under such 
i n t e r p r e t a t i o n  microwaves u t i l i z e d  f o r  power t r a n s m i s s i o n  would 
n o t  be ' s i g n a l s '  i n  t h e  s e n s e  of 'messages' and,  consequent ly ,  
t h e  ITU would appear  t o  have no competence over them. 
D e s p i t e  t h e  force of t h e  preceding  log ic- -should  it be 
c o r r e c t - - i t  m i g h t  be p o i n t e d  o u t  t h a t  one o f  t h e  f u n c t i o n s  of 
I T U  i s  to  c o o r d i n a t e  u s e s  
order t o  a v o i d  harmful  i n t e r f e r e n c e  between rad io  s t a t i o n s  of  
d i f f e r e n t  c o u n t r i e s "  and t o  c o o r d i n a t e  e f f o r t s  " t o  e l i m i n a t e  harm- 
f u l  i n t e r f e r e n c e  between r a d i o  s t a t i o n s  of d i f f e r e n t  c o u n t r i e s .  11 117 
While such  i n t e r f e r e n c e  h a s  t o  a r i s e  between radio s t a t i o n s  of 
d i f f e r e n t  c o u n t r i e s ,  it may be argued  t h a t  any a c t i v i t y  even i f  
n o t  related t o  te lecommunicat ions which would i n t e r f e r e  w i t h  t h e  
ITU's discharge of i t s  a s s i g n e d  f u n c t i o n s  cou ld  be r ega rded  t o  be 
of leg i t imate  concern  t o  ITU. Thus, w h i l e  I T U  may have no compe- 
t e n c e  t o  deal with microwave f r e q u e n c i e s  fo r  pu rposes  of  power 
t r a n s m i s s i o n  i f  such  t r a n s m i s s i o n  i s  n o t  r ega rded  as telecommunica- 
t i o n ,  any harmful  i n t e r f e r e n c e  even though a r i s i n g  o u t  of a s o u r c e  
o t h e r  t h a n  communications would f a l l  under  I T U ' s  competence. 
of t h e  r a d i o  f requency  spectrum " i n  
An a d d i t i o n a l  c o n s i d e r a t i o n  i n  t h e  f o r e g o i n g  l i n e  of r e a s o n i n g  
i s  t h a t  t h e  SPS would a l so  have t o  u s e  f r e q u e n c i e s  f o r  normal tele- 
communications between ground c o n t r o l l e r s  and t h e  s a t e l l i t e  
whe the r  manned o r  unmanned. T h i s  would c l e a r l y  f a l l  i n t o  I T U ' s  
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competence and as  a r e s u l t  i t  would appear  t h a t - - i n  o r d e r  t o  d i s -  
cha rge  i t s  functions--1TU would have t o  t a k e  i n t o  accoun t  t h e  
g e o s t a t i o n a r y  p o s i t i o n  of  t h e  s a t e l l i t e  and i t s  a s s i g n e d  f r e q u e n c i e s  
both f o r  power t r a n s m i s s i o n  and te lecommunicat ions.  
A more f a r - f e t c h e d  though t  would be  t o  a r g u e  t h a t  much of t h e  
energy  t r a n s m i t t e d  v i a  t h e  microwave beams would m o s t  l i k e l y  be 
used a l s o  f o r  c o n v e n t i o n a l  communications pu rposes  and, t h e r e f o r e ,  
it should  be a t  l eas t  t o  t h a t  e x t e n t  under  t h e  j u r i s d i c t i o n  of t h e  
ITU. While t h i s  argument may have some p o t e n t i a l  a t t r a c t i o n ,  i t  
a p p e a r s  t o  d i s r e g a r d  t h e  basic premise ,  namely, t h a t  t h e  1 % ' ~  
competence relates t o  ac t iv i t i e s  i n v o l v i n g  te lecommunicat ion and 
n o t  t o  any p r i o r  phase  o f  power g e n e r a t i o n  even i f  such  power i s  
subsequen t ly  used f o r  te lecommunicat ion.  
3 .2 .1 .3  Conclus ion  
The conc lus ion  t h a t  emerges w i t h  r e s p e c t  t o  t h e  i s s u e  of 
microwave frequency a l l o c a t i o n  for  t h e  SPS i s  t h a t  s t r o n g  arguments  
appear  t o  suppor t  t he  p r o p o s i t i o n  t h a t  ITU has competence t o  
deal with such f r e q u e n c i e s  and,  by n e c e s s i t y ,  it would a lso have  t o  
de te rmine  g e o s t a t i o n a r y  o r b i t a l  p o s i t i o n s  if it i s  t o  f u l f i l l  i t s  
a s s i g n e d  f u n c t i o n s  i n  a p r o p e r  manner. The i n t e r p r e t a t i o n  of t h e  
d e f i n i t i o n  of t h e  word ' t e lecommunica t ion '  i n  a b r o a d e r  t h a n  t h e  
conven t iona l  s e n s e  i s  i n  no way i n  c o n f l i c t  w i t h  what  h a s  been 
d e s c r i b e d  as t h e  g e n e r a l  tendency of t h e  ITU t o  resolve newly 
emerging problems of  t h e  space  age w i t h i n  i t s  e x i s t i n g  s t r u c t u r e s .  118 
I f  t h e  r e s u l t  of t h e  a forement ioned  broad i n t e r p r e t a t i o n  
is  a c c e p t a b l e  t o  t h e  ITU, and there  i s  l i t t l e  r e a s o n  t o  b e l i e v e  
t h a t  i t  would n o t ,  it would be  w i t h i n  t h e  competence of I T U  t o  
fol low i t s  IFRB p rocedures  r e l a t i v e  t o  t h e  r e g i s t r a t i o n  o f  fre- 
quency a s s ignmen t s  i n  case of microwave power t r a n s m i s s i o n  i n  
I t h e  same manner as it h a s  i n  r e l a t i o n  t o  other  f r e q u e n c i e s  of 
t h e  r a d i o  spectrum. 1 1 9  
be p r u d e n t l y  p u t  i n t o  e f f e c t ,  i t  w i l l  be  n e c e s s a r y  f o r  t h e  ITU 
t o  de te rmine  through a p p r o p r i a t e  s t u d i e s  and r e l e v a n t  f i n d i n g s  
any radio f requency  ( R F )  i n t e r f e r e n c e ,  i n c l u d i n g  t h e  d e t a i l e d  
and s p e c i f i c  e f f e c t s  on r a d i o  astronomy, sh ip -ba rne  r a d a r ,  
communications sys tems and o t h e r  services. 
s o m e  p r e l i m i n a r y  s t u d i e s  have a l r e a d y  been unde r t aken  by t h e  
I n t e r n a t i o n a l  Radio C o n s u l t a t i v e  Committee ( C C I R ) ,  a n  ITU organ, 
i n  c o n n e c t i o n  w i t h  p r e p a r a t i o n s  f o r  t h e  1 9 7 9  WARC. 
s t u d i e s  w i l l  have to  be p e r i o d i c a l l y  updated t o  keep  a b r e a s t  o f  
s c i e n t i f i c  and t e c h n o l o g i c a l  developments which may r e s u l t  i n  
r e d u c t i o n  or  p o s s i b l y  even i n  complete e l i m i n a t i o n  o f  FU i n t e r -  
f e r e n c e  as  may pe rhaps  be t h e  c a s e  i f  laser beams w e r e  used f o r  
power t r a n s m i s s i o n .  
I 
However, before any such  p rocedures  can  
I t  may be  no ted  t h a t  
Such 
1 
3 . 3  Microwave Exposure S tanda rds  
One o f  t h e  major conce rns  i n v o l v i n g  t h e  t r a n s m i s s i o n  o f  
microwave beams from g e o s t a t i o n a r y  s a t e l l i t e s  t o  s e l e c t e d  p l a c e s  
on e a r t h  re la tes  t o  t h e  a l l - i m p o r t a n t  q u e s t i o n  of  w h a t  e f f e c t  ex- 
p o s u r e  t o  such  t r a n s m i s s i o n  i s  going t o  have on  humans and b i o t a  
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i n  t h e  r e c e i v i n g  area,  on t h e  ground and i n  t h e  a i r  s p a c e  which 
t h e  beams t r a v e r s e .  
3.1.1 Nature  - of Microwave B e a m  
S c i e n t i s t s  t e l l  u s  t h a t  a f a i r l y  p r e c i s e  p o i n t i n g  o f  t h e  
microwave beam can be  achieved  w i t h  n e g l i g i b l e  r i s k s  i n  case Of 
a b e r r a t i o n . 1 2 1  
g r e a t e s t  i n  t h e  c e n t e r  and would decrease toward t h e  edges  of t h e  
The microwave power f l u x  d e n s i t y  would be t h e  
122 It i s  roughly  1 0  s q u a r e  k i l o m e t e r s  d i a m e t e r  beam c o r r i d o r .  
e s t i m a t e d  t h a t  beyond 10 k i l o m e t e r s  f r o m  t h e  beam c e n t e r  t h e  
microwave power d e n s i t y  would m e e t  t h e  lowest f o r e i g n  l e v e l s  se t  
f o r  con t inued  exposure  t o  microwaves. 123 
workers  could be employed w i t h i n  a 10  m i l e  r a d i u s  a b o u t  t h e  beam. 
Mesh s h i e l d i n g  f o r  
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3.1.2 E f f e c t s  - of Exposure 
The danger  of  microwave exposure  w i t h  r e f e r e n c e  t o  t h e  pro- 
posed power d e n s i t y  o f  t h e  microwave beam h a s  been d e s c r i b e d  by 
one a u t h o r i t y  i n  t h e  f o l l o w i n g  t e r m s :  
"Shor t  exposure  would n o t  harm anyone, i f  h e  w e r e  t o  
walk i n t o  t h e  beam..,However, one  would n o t  want  t o  
l i v e  t h e r e .  A t  t h e  edges  o f  t h e  r e c e i v i n g  an tenna  
s i te  t h e  power d e n s i t i e s  a s s o c i a t e d  w i t h  t h e  micro- 
wave beam w i l l  be  w e l l  below U . S .  p e r m i s s i b l e  l eve l ,  
f o r  cont inuous  exposure  t o  microwave, which i s  1 0  
m i l i w a t t s  p e r  s q u a r e  c e n t i m e t e r s ,  and more t h a n  
l i k e l y  t h e y  w i l l  a lso m t t h e  Russ i an  l e v e l s  which 
are  1,000 t i m e s  less,  I t  1% 
E f f e c t s  of  exposure  on humans and b i o t a  must  b e  de t e rmined  
and found n a t i o n a l l y  and i n t e r n a t i o n a l l y  a c c e p t a b l e  under  a l l  k i n d s  
of  p o t e n t i a l  s i t u a t i o n s ,  i n c l u d i n g  e f f e c t  on workers  a t  t h e  s i te  
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o f  t h e  r e c e i v i n g  an tenna ,  e f f e c t s  on  s i c k  peop le ,  a f fec ts  under  
a c c i d e n t  o r  o t h e r  abnormal s i t u a t i o n s  a t  t h e  c e n t e r  of t h e  beam 
and e l sewhere  b o t h  under  s h o r t  and long  t e r m  exposure.  
i t  h a s  been p o i n t e d  o u t  t h a t  t h e  p r o j e c t e d  e f f e c t s  on b i r d s  and on 
a i r c r a f t  f l y i n g  through t h e  beam are  n e g l i g i b l e ,  a more p r e c i s e  
d e t e r m i n a t i o n  should  be made by a c t u a l  exper iments .  1 2 6  
Even though 
3 . 3 . 3  I n t e r n a t i o n a l  Aspec ts  
I n  view o f  t h e  o b l i g a t i o n s  imposed by i n t e r n a t i o n a l  l a w  
e s p e c i a l l y  t h e  Outer  Space T r e a t y  r e q u i r i n g  avoidance  o f  "adve r se  
changes i n  t h e  environment  of the  e a r t h "  and a p p r o p r i a t e  i n t e r n a -  
t i o n a l  c o n s u l t a t i o n s  i n  case of p o t e n t i a l l y  harmful  i n t e r f e r e n c e - -  
which have been reviewed i n  an  e a r l i e r  study12'--i t  would s e e m  t h a t  
b o t h  t h e  l i t e r a l  i n t e r p r e t a t i o n  of  t h e  l a w  as w e l l  as prudence on 
t h e  p a r t  o f  t h e  Uni ted  S t a t e s  would r e q u i r e  t h a t  it e n t e r  i n t o  
consu l  t a t i o n s  w i t h  o t h e r  governments r e g a r d i n g  t h e  development and 
f o r m u l a t i o n  of a c c e p t a b l e  i n t e r n a t i o n a l  s t a n d a r d s  of microwave 
exposure .  
The impor tance  o f  such move c a n n o t  be overemphasized i n  v i e w  
of t h e  f a c t  t h a t  a review of past  p r a c t i c e s  appea r s  t o  i n d i c a t e  
wide d i v e r g e n c e  o f  views w i t h  r e s p e c t  t o  t h e  d e t e r m i n a t i o n  of 
s t a n d a r d s  by d i f f e r e n t  c o u n t r i e s .  A s  p o i n t e d  o u t  p r e v i o u s l y ,  t h e  
U.S. s t a n d a r d ,  which re la tes  p r i m a r i l y  t o  i n d u s t r i a l  o r  occupa- 
t i o n a l  t y p e  exposure ,  i s  10 m i l i w a t t s  p e r  s q u a r e  c e n t i m e t e r  whereas 
t h e  more s t r i n g e n t  U.S.S.R. s t a n d a r d  i s  s e t  a t  t h e  l e v e l  of  10 
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microwatts p e r  s q u a r e  c e n t i m e t e r .  
s t a n d a r d s .  
Other  c o u n t r i e s  u s e  i n t e r m e d i a t e  
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3 . 3 . 4  Conclus ion  
Acceptance of more s t r i n g e n t  s t a n d a r d s  may impose a d d i t i o n a l  
s c i e n t i f i c ,  t e c h n i c a l  and o t h e r  t asks  on SPS development programs. 
However, w i t h  r e s p e c t  to  t h e  b i o l o g i c a l  e f f e c t s  o f  microwave ex- 
posu re  and p o s s i b l y  o t h e r  e f f e c t s  on t h e  environment ,  i t  a p p e a r s  
t h a t  t h e r e  c a n  be  no choice b u t  t o  pursue  t h e  r o u t e  l e a d i n g  toward 
g e n e r a l  i n t e r n a t i o n a l  accep tance  i n  order t o  c lear  t h e  IJni ted 
S ta tes  of any p o s s i b l e  charge of n e g l i g e n c e ,  shou ld  some i n j u r y  
or damage a r i s e  because  of t h e  inadequacy of an i n t e r n a t i o n a l l y  
n o t  accep ted  s t a n d a r d .  Such g e n e r a l  consensus  c o u l d  best be 
ach ieved  by a n  a p p r o p r i a t e  i n t e r n a t i o n a l  meet ing  w i t h  t h e  p o s s i b l e  
a s s i s t a n c e  of t h e  S c i e n t i f i c  and Techn ica l  Subcommittee of IJfKOPUOS 
o r  t h e  World Health O r g a n i z a t i o n  (WHO). However, i n  a l l  these 
s i t u a t i o n s  it i s  l i k e l y  t h a t  agreements  may be reached much fas te r  
if t h e  United S ta tes  a l r e a d y  h a s  a c o o p e r a t i v e  agreement  on  t h e  
SPS w i t h  t h e  coun t ry  concerned.  I n  t h i s  manner t h e  framework 
p rov ided  by t h e  c o o p e r a t i v e  b i l a t e r a l  agreement  may be u s e d  to  pre-  
pare t h e  way for  a r r i v i n g  a t  a g e n e r a l  i n t e r n a t i o n a l  consensus .  
4. KEY ISSUES, OPTIONS, STRATEGIES AND TIME FRAllES 
The preceding  a n a l y s i s  and e v a l u a t i o n  of r e l e v a n t  f i n d i n g s  i n  
t h e  three a r e a s  of i n v e s t i g a t i o n  have brough t  several  key i s s u e s  
t o  t h e  f o r e .  T h e i r  c l a r i f i c a t i o n  w i l l  be e s s e n t i a l  f o r  t h e  de te rmi -  
36 
n a t i o n  of  p o l i c y  o p t i o n s  and r e l e v a n t  s t r a t e g i e s  and t h e  p r o j e c t i o n  
of t i m e  needed to  o b t a i n  agreements on g e o s t a t i o n a r y  o r b i t  a v a i l a -  
b i l i t y ,  microwave f requency  a l l o c a t i o n  and microwave exposure  
s t a n d a r d s .  
4 -1 D e f i n i t i o n s  and I n t e r p r e t a t i o n s  -
One of the v e r y  f i rs t  major i s s u e s  i n  n e g o t i a t i n g  i n t e r n a t i o n a l  
agreements  w i t h  r e s p e c t  t o  g e o s t a t i o n a r y  o r b i t  a v a i l a b i l i t y ,  micro- 
wave f r equency  a l l o c a t i o n s  and microwave exposure  s t a n d a r d s  w i l l  
be a d e f i n i t i o n  of power t r a n s m i s s i o n  by microwaves f r o m  s p a c e ,  
b e a r i n g  i n  mind b o t h  t h e  l e g a l  and s c i e n t i f i c  i m p l i c a t i o n s .  I n  a 
r e c e n t  d r a f t  r e p o r t  t h e  I n t e r n a t i o n a l  Radio C o n s u l t a t i v e  C o m m i t t e e  
( C C I R )  d e f i n e d  t h e  s c i e n t i f i c  parameters  of ' f r e e - s p a c e  ene rgy  
t r a n s m i s s i o n  by microwaves' as " t h e  p o i n t - t o - p o i n t  t r a n s f e r  of 
energy  through f r ee - space  by a highly collimated microwave beam". 1 2 9  
The r e p o r t  added t h a t  t h i s  t echn ique  c o n s t i t u t e s  "a unique  techno- 
logy"  which " d i f f e r s  from t h e  u s e  o f  microwaves i n  f r e e - s p a c e  f o r  
p o i n t - t o - p o i n t  communication purposes  because  of i t s  v e r y  h i g h  
e f f i c i e n c y  and t h e  magnitude of t h e  power" and a lso d i f f e r s  from 
" t h e  t r a d i t i o n a l  methods of  r e c e i v i n g  and p r o c e s s i n g  radio energy  
i n  communications and l o c a t i o n  s e r v i c e s  ,,130 
Closely a s s o c i a t e d  w i t h  t h e  i s s u e  of d e f i n i t i o n  of microwave 
power t r a n s m i s s i o n  i s  t h a t  of ' t e lecommunica t ion ' ,  p a r t i c u l a r l y  of 
t h e  word ' s i g n a l s '  as  i t  is used i n  t h e  d e f i n i t i o n  of telecdmmuni- 
c a t i o n  i n  t h e  1973 I T C .  The d e f i n i t i o n s  and t h e i r  i n t e r p r e t a t i o n s  
are key  i s s u e s  because  t h e  p o s i t i o n  t aken  i n  r e l a t i o n  t o  them may 
d e t e r m i n e  w h e t h e r  o r  n o t  t h e  ITU h a s  competence t o  d e a l  w i t h  micro- 
wave ene rgy  t r a n s m i s s i o n  from space.  T h i s ,  i n  t u r n ,  may have f a r -  
r e a c h i n g  e f f e c t s  on U . S .  p o l i c y  o p t i o n s  and s t ra tegies  i n  
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n e g o t i a t i n g  i n t e r n a t i o n a l  agreements  on o r b i t  and f requency  a v a i l a -  
b i l i t y .  
One of t h e  vex ing  i s s u e s  w i t h  r e s p e c t  t o  ITU's ro le  as re- 
vea led  i n  t h e  c o u r s e  of t h e  1977 WARC h a s  been how t o  r e c o n c i l e  
I T U ' s  l a c k  of competence over g e o s t a t i o n a r y  o r b i t a l  p o s i t i o n  a s s i g n -  
ments w i t h  its mandate t o  c o o r d i n a t e  t h e  e f f i c i e n t  and economic u s e  
of t h e  . r a d i o  spectrum. This  i s s u e  arose from t h e  f a c t  t h a t  geos t a -  
t i o n a r y  o r b i t a l  p o s i t i o n  and f r equency  spec t rum can  n o t  be  s e p a r a t e d  
from one ano the r  f o r  t h e  purpose  of c o o r d i n a t i n g  or  r e g u l a t i n g  any 
space  s e r v i c e s .  Thus t h e  1 9 7 7  WARC approved a p l a n  d e s i g n a t i n g  
g e o s t a t i o n a r y  o r b i t a l  p o s i t i o n s  and f r e q u e n c i e s  i n  s p e c i f i c  bands 
f o r  b r o a d c a s t i n g - s a t e l l i t e  s e r v i c e s .  While t h e  p l a n  r e f l e c t s  an - a 
p r i o r i ,  rather t h a n  an  e v o l u t i o n a r y ,  approach  w i t h  r e s p e c t s  t o  
Regions 1 and 3 ,  i t  i s  c l e a r l y  gea red  t o  " s e r v i c e s " .  A d d i t i o n a l l y ,  
i t s  s i g n i f i c a n c e  l i es  i n  t h e  f a c t  t h a t  i t  e s t a b l i s h e s  ITU compe- 
t e n c e  t o  d e a l  w i t h  g e o s t a t i o n a r y  o r b i t a l  p o s i t i o n s  i n  t h e  i n d i c a t e d  
c o n t e x t  i n  view of o r b i t / s p e c t r u m  i n s e p a r a b i l i t y .  
I n  t h e  f a c e  o f  several key i s s u e s ,  one  o f  t h e  p o l i c y  o p t i o n s  
f o r  t h e  United S t a t e s  would be to  p r e p a r e  a d r a f t  t e c h n i c a l  p l a n  
of  ITU p rocedures  r e l a t i v e  t o  microwave ene rgy  t r a n s m i s s i o n  by 
GEOSAT-s and g e t  an i n f o r m a l  r e a c t i o n  from I T U  and o t h e r  a p p r o p r i a t e  
s o u r c e s ,  p o s s i b l y  i n  c o u r s e  o f  t h e  n e x t  WARC meet ing  i n  1 9 7 9 .  Such 
p l a n  may be i n  t h e  form o f  an e v o l u t i o n a r y  s t e p - b y - s t e p  o u t l i n e  
i n d i c a t i n g  i n  sequence t h e  problems t h a t  w i l l  have t o  be s t u d i e d  
and t h e  l i k e l y  ITU groups  and o t h e r  forums b e f o r e  which they  c o u l d  
be taken  up. 
I f  i n fo rma l  r e a c t i o n  t o  t h e  d r a f t  p l a n  i s  f a v o r a b l e ,  a more 
formal  c o n s i d e r a t i o n  may be s o u g h t ,  p e r h a p s  from a s t u d y  g roup ,  
p o s s i b l y  Study Group 2 or 4 of  CCIR which have been concerned w i t h  
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harmful  i n t e r f e r e n c e  and t h e  e f f i c i e n t  u t i l i z a t i o n  of g e o s t a t i o n a r y  
o r b i t ,  r e s p e c t i v e l y .  132 
f i n d s  t h e  SPS t o  f a l l  w i t h i n  I T U ' s  competence,  would pave t h e  way 
for  t h e  c o n c r e t i z a t i o n  of ITU procedures  and would h e l p  n e g o t i a t i o n s  
w i t h  r e s p e c t  to .microwave  frequency and o r b i t a l  a l loca t ions .  
A recommendation from such  group,  if it  
I n  case o f  u n f a v o r a b l e  r e a c t i o n  t h e  U n i t e d  States shou ld  be 
p repa red  t o  respond to  t h e  argument t h a t  ITU has  no competence t o  
deal w i t h  microwave f r e q u e n c i e s  and g e o s t a t i o n a r y  o r b i t a l  p o s i t i o n s  
for  pu rposes  of power t r a n s m i s s i o n .  As a l r e a d y  i n d i c a t e d  such  
argument i s  n o t  e n t i r e l y  w i t h o u t  founda t ion .  H o w e v e r ,  s u p p o r t  f o r  
i t s  r e j e c t i o n  may be  found n o t  on ly  i n  the i n t e r p r e t a t i o n  of t h e  
word " s i g n a l s "  i n  t h e  d e f i n i t i o n  of meaning of  te lecommunica t ions  
and i n  t h e  f a c t  t h a t  a l l  satell i tes,  i n c l u d i n g  power sa te l l i tes ,  
i n  t h e  g e o s t a t i o n a r y  o r b i t  must r e l y  on radio communications i n  
o r d e r  t o  perform t h e i r  f u n c t i o n s ,  b u t  a l so  i n  t h e  fac t  t h a t  coord i -  
n a t i o n  of u s e  of a l l  other f r e q u e n c i e s  n o t  i n v o l v i n g  energy  t r a n s -  
m i s s i o n  by microwaves would still  be w i t h i n  ITU's competence. 
Thus ITU procedures  would s t i l l  have t o  be followed t o  avo id  harmful  
i n t e r f e r e n c e  w i t h  o t h e r  u s e r s  of t h e  r a d i o  spec t rum.  
Should there be s t r o n g  o p p o s i t i o n  t o  t h e  i d e a  t h a t  I T U  has  
competence t o  deal w i t h  t r a n s m i s s i o n  of power by microwaves, one  
o p t i o n  would be t o  make necessa ry  amendments t o  t h e  I T C ,  t h e  Radio 
R e g u l a t i o n s  and I F R B  procedures .  Those opposed cou ld  a r g u e  t h a t  
such  changes  would have f a r  r each ing  effects  on I T U  which would no 
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l o n g e r  d e a l  e x c l u s i v e l y  w i t h  te lecommunica t ions  b u t  a lso w i t h  micro- 
wave ene rgy  t r a n s m i s s i o n ,  p o s s i b l y  l i m i t e d  t o  t h e  e a r t h - s p a c e  a r e n a .  
However, s i n c e  t h e  Uni ted  States a p p e a r s  t o  w i e l d  s u b s t a n t i a l  i n -  
f l u e n c e  on t h e  workings o f  ITU-related b o d i e s ,  i t  may n o t  be i n  
i t s  i n t e r e s t  t o  a c c e p t  a s u g g e s t i o n  t h a t  a n o t h e r  o r g a n i z a t i o n  shou ld  
be e s t a b l i s h e d  t o  deal w i t h  ene rgy  t r a n s m i s s i o n  by microwaves. 
4.2 C l a i m s  _L of E q u a t o r i a l  C o u n t r i e s  
Another  key i s s u e  f o r  U . S .  p o l i c y  w i l l  be how to  d e a l  w i t h  
t h e  claims of s o v e r e i g n t y  by e q u a t o r i a l  c o u n t r i e s  over segments  of 
t h e i r  g e o s t a t i o n a r y  o r b i t  and t h e  a d d i t i o n a l  a s s e r t i o n  t h a t  segments  
of the o r b i t  c o r r e s p o n d i n g  t o  t h e  open sea beyond n a t i o n a l  j u r i s -  
d i c t i o n  are t h e  "common h e r i t a g e  o f  mankind." T h i s  i s  a key i s s u e  
because--according to  s c i e n t i f i c  p ro jec t ions - -power  GEOSAT-s would 
l i k e l y  occupy p o s i t i o n s  on  t h e  e q u a t o r i a l  p l a n e  13* which would be, 
i n  p a r t ,  over e q u a t o r i a l  c o u n t r i e s  and ,  i n  p a r t ,  over t h e  A t l a n t i c  
and P a c i f i c  Oceans. 
I 
Any c i r cumspec t  U.S. p o l i c y  r e g a r d i n g  t h e  claims of  e q u a t o r i a l  
c o u n t r i e s  m u s t  take n o t e  of t h e  discussions a t  t h e  1 7 t h  S e s s i o n  of 
t h e  Legal Subcommittee of UNCOPUOS which c l e a r l y  r e v e a l  t h e  o v e r -  
whelming c o n v i c t i o n  of i t s  members t h a t  t h e  l e g a l  and s c i e n t i f i c  
arguments marsha l l ed  i n  s u p p o r t  of t h e  c l a i m  of e q u a t o r i a l  c o u n t r i e s  
were un tenab le  . 
I 
A t  t h e  s a m e  t i m e ,  t h e  d i s c u s s i o n s  also d i s c l o s e  t h a t  a number 
of d e l e g a t e s  appeared  t o  take a somewhat c o n c i l i a t o r y  p o s i t i o n  w i t h  
r e s p e c t  to  a p o s s i b l e  c o n s i d e r a t i o n  by t h e  Subcommittee of t h e  
development of p r i n c i p l e s  gove rn ing  t h e  u s e  of g e o s t a t i o n a r y  o r b i t .  
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This  p o s i t i o n ,  however, i n  no way i m p l i e d  t h a t  a new or  d i f f e r e n t  
regime shou ld  be developed o u t s i d e  o f  t h e  framework of t h e  1 9 6 7  
Ou te r  Space Trea ty .  On t h e  c o n t r a r y ,  several d e l e g a t e s  p o i n t e d  
o u t  t h a t  t h e  Subcommittee had competence t o  d i s c u s s  t h e  e l a b o r a -  
t i o n  of p r i n c i p l e s  o n l y  if t h e y  w e r e  based  on t h e  Outer  Space 
Trea ty .  
I n  view of t h e  f o r e g o i n q  c o n s i d e r a t i o n s  and a l so  i n  l i g h t  of 
t h e  'common i n t e r e s t s '  c l a u s e  i n  t h e  Ou te r  Space T r e a t y ,  it migh t  
be  p r u d e n t  f o r  t h e  Uni ted  S t a t e s  n o t  a c t i v e l y  t o  oppose b u t  h e l p  
i n f l u e n c e  t h e  f o r m u l a t i o n  of a p p r o p r i a t e  p r i n c i p l e s  w i t h  r e s p e c t  
t o  t h e  g e o s t a t i o n a r y  o r b i t  w i t h i n  t h e  broad g u i d e l i n e s  o f  t h e  
'common i n t e r e s t s '  c l a u s e .  I n  t h i s  c o n n e c t i o n ,  t h e  key i s s u e  
w i l l  b e  how t o  t r a n s l a t e - - w h a t  t h e  ITU c a l l s - - " e f f i c i e n t  and eco- 
nomic u s e "  and " e q u i t a b l e  access" i n t o  more s p e c i f i c  l e g a l  and 
t e c h n i c a l  p r i n c i p l e s  and r u l e s  r e l a t i n g  t o  t h e  use  o f  g e o s t a t i o n a r y  
o r b i t  for--what t h e  Outer  Space T r e a t y  c a l l s - - t h e  " b e n e f i t  and 
i n t e r e s t s ' '  of a l l  c o u n t r i e s .  More s p e c i f i c a l l y ,  t h e  q u e s t i o n  w i l l  
be  how f a r  i s  t h e  United S t a t e s  w i l l i n g  t o  go i n  accommodating 
o t h e r  i n t e r e s t s  which may be ready to c a p i t a l i z e  on  any o p p o r t u n i t y  
a r i s i n g  i n  c o u r s e  of t h e  n e g o t i a t i n g  p r o c e s s .  
present i t s e l f  is not ent i re ly  w i t h o u t  p a r a l l e l .  I n  t h e  l a w  o f  t h e  sea 
n e g o t i a t i o n s  t h e  Uni ted  States  had to draw a l i n e  beyond which it 
f e l t  i t  could n o t  go i n  e s t a b l i s h i n g  an  i n t e r n a t i o n a l  regime govern- 
i n g  t h e  e x p l o r a t i o n  and e x p l o i t a t i o n  o f  t h e  resources of t h e  seabed  
beyond n a t i o n a l  j u r i s d i c t i o n .  1 3 3  
The s i t u a t i o n  which may 
Another  h i s t o r i c a l  p receden t  worthy o f  r e c a l l i n g  relates t o  
t h e  n e g o t i a t i o n s  su r round ing  t h e  D r a f t  Moon t r e a t y  in which t h e  
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i s s u e  o f  t h e  proposed regime t o  govern t h e  e x p l o i t a t i o n  o f  t h e  re- 
s o u r c e s  of t h e  moon and o t h e r  c e l e s t i a l  bodies h a s  been deba ted  
f o r  some t i m e . 1 3 4  While t h e  d i f f e r e n c e s  of  o p i n i o n  may have been 
narrowed t o  e n a b l e  t h e  n e g o t i a t o r s  t o  conc lude  a t r e a t y ,  t h e  c ru -  
c i a l  i s s u e s  of the  meaning of  common h e r i t a g e  o f  mankind, t h e  f o r m ,  
a u t h o r i t y ,  composi t ion  of t h e  e v e n t u a l  i n t e r n a t i o n a l  a u t h o r i t y ,  
and t h e  q u e s t i o n  of what s t a t e  o r  group of s t a t e s  i s  to  w i e l d  
c o n t r o l  over  it w i l l  have  y e t  t o  be de te rmined  i n  f u t u r e  n e g o t i a -  
t i o n s .  
I t  should a lso be borne  i n  mind t h a t  t h e r e  i s  a s u b s t a n t i a l  
d i f f e r e n c e  between t h e  q u e s t i o n  o f  o b t a i n i n g  i n t e r n a t i o n a l  ag ree -  
ments on g e o s t a t i o n a r y  o r b i t  a l l o c a t i o n  and problems of  a c h i e v i n g  
agreements  on  t h e  e x p l o i t a t i o n  of r e s o u r c e s  of t h e  deep  sea bed 
o r  t h e  moon and o t h e r  ce les t ia l  bodieS. U t i l i z a t i o n  o f  t h e  qeos t a -  
t i o n a r y  o r b i t  h a s  a l r e a d y  been underway and t h e  p r i n c i p l e s  of b o t h  
customary and i n t e r n a t i o n a l  t r e a t y  l a w  f u l l y  s u p p o r t  t h e  e x i s t i n g  
p r a c t i c e  from a p u r e l y  l ega l  p o i n t  o f  view. With r e s p e c t  t o  t h e  
i a w  of t h e  sea, e x p i v i t a t i o n  of i h e  deep sea bed appears t o  h v e  
h a r d l y  s t a r t e d  i n  any a p p r e c i a b l e  manner and i n  r e l a t i o n  t o  t h e  
moon and o t h e r  ce les t ia l  b o d i e s  such  e x p l o i t a t i o n  i s  a t  p r e s e n t  
n o n e x i s t a n t .  A l s o ,  i n  case of t h e  d e e p  sea bed t h e r e  i s  a U . N .  
135 Genera l  Assembly r e s o l u t i o n  r e g a r d i n g  t h e  e x p l o i t a t i o n  o f  r e s o u r c e s  
whereas  t h e r e  i s  no such  r e s o l u t i o n  w i t h  r e s p e c t  t o  t h e  u s e  o f  geo- 
s t a t i o n a r y  o r b i t  o r  r e s o u r c e s  o f  t h e  moon and o t h e r  ce les t ia l  b o d i e s .  
There i s  a need t o  emphasize t h i s  because i t  a p p e a r s  t o  give t h e  
Uni ted  S ta tes  a much s t r o n g e r  n e g o t i a t i n g  p o s t u r e  a p a r t  from t h e  
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f a c t  t h a t  i n t e r n a t i o n a l  s u p p o r t  f o r  t h e  U . S .  p o s i t i o n  v i s - a - v i s  
t h e  s t a n c e  of t h e  e q u a t o r i a l  c o u n t r i e s  a p p e a r s  t o  be much g r e a t e r  
i f  compared t o  t h e  s u p p o r t  f o r  t h e  U.S. p o s i t i o n  on i s s u e s  o f  t h e  
deep  sea bed or  t h e  moon and o t h e r  c e l e s t i a l  b o d i e s .  
Notwi ths tanding  t h e  r a t i o n a l e  o f  t h e  f o r e g o i n g  ana lys i s - - shou ld  
it be c o r r e c t - - t h e  h i s t o r y  of t h e  l a s t  decades  a p p e a r s  t o  be i n d i c a -  
t i v e  of a growing demand on t h e  p a r t  o f  t h e  Th i rd  World c o u n t r i e s  
t o  champion r i g h t s  and i n t e r e s t s  which would p r o v i d e  them w i t h  a 
larger s h a r e  of  t h e  w o r l d ' s  mater ia l  b e n e f i t s .  T h i s  demand has  
found e x p r e s s i o n  i n  a number o f  U.N. r e s o l u t i o n s  such  as,  f o r  i n -  
s t a n c e ,  t h o s e  p e r t a i n i n g  t o  t h e  ' C h a r t e r  of Economic R i g h t s  and 
D u t i e s  o f  S t a t e s ' ,  13' 'Permanent Sove re ign ty  o v e r  N a t u r a l  Resources  
of Developing C o u n t r i e s '  137 and a l so  i n  t h e  oppor tune  and f r e q u e n t  
r e f e r e n c e  t o  t h e  t e r m  'mankind' i n  such  p h r a s e s  as t h e  'common 
h e r i t a g e  of mankind' ,  138 ' p rov ince  o f  mankind' ,  'envoys of 
mankind ' ,  as w e l l  as i n  t h e  i n c r e a s i n g  i n v o c a t i o n  of such  pro- 
v i s i o n  as  t h e  'common i n t e r e s t s '  c l a u s e .  1 4 1  
The p reced ing  a r r a y  o f  c o n s i d e r a t i o n s  a p p e a r s  t o  s u g g e s t  t h a t  
r a t i o n a l  p o l i c y  making c a n n o t  a f f o r d  t o  i g n o r e  t h e  i m p l i c a t i o n s  of 
r e c e n t  t r e n d s  i n  t h e  world community. I n  view of  t h i s  it may be 
a c i r c u m s p e c t  p o l i c y  f o r  t h e  United States  n o t  t o  c l o s e  t h e  door  
t o  t h e  development  of o r d e r l y  procedures  l e a d i n g  t o  t h e  a c c e p t a n c e  
of p r i n c i p l e s  and r u l e s  governing a l l o c a t i o n  of t h e  u s e  o f  geos t a -  
t i o n a r y  o r b i t  i n  s u c h  a manner t h a t  would g i v e  r e c o g n i t i o n  t o  t h e  
i n t e r e s t s  o f  a l l  c o u n t r i e s ,  i n c l u d i n g  t h e  e q u a t o r i a l  c o u n t r i e s  as  
w e l l  a s  t h e  s p a c e  powers,  commensurate w i t h  t h e i r  p o s i t i o n s .  One 
of t h e  key  i s s u e s  w i l l  be t o  de te rmine  on t h e  b a s i s  o f  what  c r i t e r i a  
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shou ld  such  p r i n c i p l e s  and r u l e s  be developed  so t h a t  an a c c e p t a b l e  
b a l a n c e  c a n  be found f o r  a l l  concerned  w i t h o u t  impeding advancement. 
Another c l o s e l y  related i s s u e  w i l l  be  i n  what  ways shou ld  t h e  l a w  
t a k e  i n t o  accoun t  s c i e n t i f i c  i m p l i c a t i o n s  so as t o  a l l o w  f o r  
n e c e s s a r y  ad jus tmen t s  whenever t h e  t e c h n i c a l  and s c i e n t i f i c  
cri teria change, a s i t u a t i o n  t h a t  can  be a n t i c i p a t e d  t o  o c c u r  w i t h  
b reak th roughs  o r  advances.  
While t h e  q u e s t i o n  of t h e  u s e  of g e o s t a t i o n a r y  o r b i t  by 
sa te l l i t es  and t h e i r  p o s i t i o n i n g  may come up a g a i n  a t  t h e  1 3 7 9  
WARC as  i t  d i d  i n  1 9 7 7 ,  i t  may be p r u d e n t  f o r  t h e  Uni ted  S ta tes  t o  
f o l l o w  t h e  p o l i c y  of l e a v i n g  matters of a p o l i t i c a l  and l e g a l  n a t u r e  
fo r  c o n s i d e r a t i o n  o f  UNCOPUOS and i t s  Legal  Subcommittee. Nonethe- 
less, a d i s c u s s i o n  of t h e  f o r m u l a t i o n  of p r i n c i p l e s  govern ing  t h e  
u s e  of t h e  g e o s t a t i o n a r y  o r b i t  i n  t h e  Legal Subcommittee shou ld  b e  
preceded  or accompanied by a thoroughping  s t u d y  and a n a l y s i s  of 
t h e  r e l e v a n t  t e c h n i c a l  and s c i e n t i f i c  problems by t h e  p a r e n t  
S c i e n t i f i c  Subcommittee and a p p r o p r i a t e  ITU b o d i e s .  
4.3 - SPS Development 
T h e  l a s t  and p e r h a p s  m o s t  i m p o r t a n t  key i s s u e  t o  be d i s c u s s e d  
relates t o  t h e  o p t i o n  whe the r  o r  n o t  the Uni ted  S t a t e s  shou ld  
i n t e r n a t i o n a l i z e  t h e  SPS. With r e s p e c t  t o  t h i s  i s s u e ,  i t  would 
appea r  t h a t  t h e  p r e p a r a t i o n  fo r  c o n s i d e r a t i o n  by t h e  Legal  Subcom- 
m i t t e e  of gu id ing  p r i n c i p l e s  and p r o c e d u r e s  gove rn ing  a l l o c a t i o n  Of 
t h e  u s e  of g e o s t a t i o n a r y  o r b i t  shou ld  i n  no way p r e v e n t  t h e  Uni ted  
States  from s i m u l t a n e o u s l y  p u r s u i n g  o t h e r  o p t i o n s ,  p a r t i c u l a r l y  the 
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t a k i n g  of g l o b a l ,  n e a r - g l o b a l ,  r e g i o n a l  o r  b i la te ra l  i n i t i a t i v e s  t o  
poo l  m a t e r i a l  and human r e s o u r c e s  f o r  t h e  development  of SPS pro-  
grams. Under i t s  p o l i c y  o p t i o n  t h e  Uni ted  States  C:o:ild t a k e  a 
p o s i t i v e  ro l e  i n  c a l l i n g  f o r  an i n t e r n a t i o n a l  pool of r e s o u r c e s  t o  
h e l p  i n  t h e  assessment  of t h e  f e a s i b i l i t y ,  b e n e f i t s  and impediments 
a s s o c i a t e d  w i t h  t h e  developmnet of s a t e l l i t e  power sys t ems  and 
e v e n t u a l l y  a s s i s t  i n  t h e  development i t s e l f .  Such scheme cou ld  
i n c l u d e  p a r t i c i p a t i o n  by a l l  c o u n t r i e s  i n  some f o r m  th rough  t h e i r  
c o n t r i b u t i o n s  t o  n a t u r a l  and human r e s o u r c e s  needed f o r  t h e  SPS 
program. C o n t r i b u t i o n s  c o u l d  be t a k e n  i n t o  a c c o u n t  when t h e  
e v e n t u a l  b e n e f i t s  would be  reaped a f t e r  t h e  SPS sys tem became 
o p e r a t i o n a l .  T h i s  would be t o  t h e  advan tage  of a l l  p a r t i c i p a t i n g  
c o u n t r i e s  i n  t h a t  b e n e f i t s  would accrue commensurate t o  t h e  amount 
of c o n t r i b u t i o n s .  Key i s s u e s  w i l l  i n c l u d e  t h e  c r i t e r i a  on t h e  
b a s i s  of which human and material  r e s o u r c e s  w i l l  be e v a l u a t e d  and 
a l so  a l so  t h e  q u e s t i o n  whether  or  n o t  the t o t a l  c o n t r i b u t i o n  by 
a s i n g l e  c o u n t r y  or  group of c o u n t r i e s  o u g h t  t o  be t h e  sole fac tor  
i n  d e t e r m i n i n g  t h e  d i s t r i b u t i o n  of e v e n t u a l  b e n e f i t s .  
In view of t h e  a n t i c i p a t e d  huge f i n a n c i a l  o u t l a y  r e q u i r e d  
f o r  t h e  development  of SPS, it would appea r  t o  be  i n  t h e  U . S .  
i n t e r e s t  t o  have  t h e  costs of r e s e a r c h  and development  s p r e a d  n o t  
o n l y  d o m e s t i c a l l y  between government and p r i v a t e  e n t e r p r i s e  b u t  
a l so ,  i n t e r n a t i o n a l l y ,  among n a t i o n s  of the wor ld .  Such p o l i c y  
would appea r  t o  ref lect  bo th  a l t r u i s m  and e n l i g h t e n e d  self i n t e r e s t  
i n  t h a t ,  on t h e  one hand, s o l a r  power as  a s p a t i a l  r e s o u r c e  would 
be  u s e d  for t h e  b e n e f i t  of mankind and,  on t h e  other  hand,  t h e  
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i n t e r n a t i o n a l  p o o l  would be c o s t  s a v i n g  and would l i k e l y  r e c a p t u r e  
and reemphasize U.S. l e a d e r s h i p .  An a d d i t i o n a l  advan tage  of such  
p o l i c y  would be  t h a t  i t  would f u r t h e r  u n d e r c u t  any argument by t h e  
e q u a t o r i a l  c o u n t r i e s  t h a t  t h e  c u r r e n t  system i s  i n e q u i t a b l e  inasmuch 
as t h e  b e n e f i t s  o f  o u t e r  s p a c e  u t i l i z a t i o n  accrue nn ly  t o  t h e  s p a c e  
powers. A d i sadvan tage  may be  a p o s s i b l e  s h a r i n g  c f  U . S .  c o n t r o l  
over t h e  SPS, should  t h e  Uni ted  S t a t e s  a c c e p t  such  s h a r i n g .  
I n  t h e  implementa t ion  of i t s  p r o p o s a l  t h e  Uni ted  S t a t e s  may 
c o n v e n i e n t l y  u t i l i z e  a l m o s t  a l l  avenues of  i n t e r n a t i o n a l  c o o p e r a t i o n  
t o  a r r i v e  a t  an  agreement.  On t h e  p o l i t i c o - l e g a l  l e v e l  t h e  g l o b a l  
approach may be i n i t i a t e d  a t  t h e  Uni ted  Na t ions  b o t h  b e f o r e  t h e  
General  Assembly and UNCOPUOS and i t s  Legal  Subcommittee. With 
r e s p e c t  t o  g l o b a l  approach  a t  t h e  t e c h n i c a l  l e v e l ,  t h e  r e s o u r c e s  
and r i c h  e x p e r i e n c e  o f  ITU-related b o d i e s  shou ld  be f u l l y  u t i l i z e d  
i n  h e l p i n g  t o  i n v e s t i g a t e  a l l  r e l e v a n t  a s p e c t s  o f  t h e  SPS, i n c l u d i n g  
t h e  e f f e c t s  of massive microwave power t r a n s m i s s i o n  on r a d i o  ser- 
v i c e s .  The Techn ica l  Subcommittee of UNCOPUOS may p r o v i d e  f u r t h e r  
i n p u t  and guidance  as n e c e s s a r y .  
On a l e s s  t h a n  g l o b a l  l e v e l ,  t h e  e x p e r i e n c e  of INTELSAT may 
p r o v i d e  u s e f u l  i n s i g h t s  t o  draw upon f o r  p o s s i b l e  framework. R e -  
g i o n a l  agreements  i n  some r e g i o n s  may be more d i f f i c u l t  t o  n e g o t i a t e  
b u t  o p p o r t u n i t i e s  f o r  such  shou ld  be e x p l o r e d  e s p e c i a l l y  w i t h  t h e  
Organ iza t ion  of American S t a t e s .  I n s o f a r  a s  b i l a t e r a l  c o o p e r a t i o n  
i s  concerned c u r r e n t  r e s e a r c h  agreements  on  solar  ene rgy  between 
t h e  U.S. and other coun t r i e s142  cou ld  be amended t o  i n c l u d e  c o o p e r a t i o n  
i n  t h e  development of SPS i n  whatever  f o r m  i t  may be ag reed  upon. 
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An a p p r o p r i a t e  b i l a t e r a l  agreement may a lso be  c o n s i d e r e d  w i t h  t h e  
European Space Agency (ESA). Such c o o p e r a t i v e  p r o j e c t  a p p e a r s  q u i t e  
n a t u r a l  i n  view of t h e  close U.S.-ESA c o o p e r a t i o n  i n  t h e  S h u t t l e -  
Space lab  p r o j e c t .  
I n i t i a l l y ,  p o s s i b l y  f o r  t h e  n e x t  3-5 y e a r s ,  t h e s e  agreements  
cou ld  a i m  mainly a t  c o o r d i n a t i n g  f e a s i b i l i t y  s t u d i e s ,  i n c l u d i n g :  
e f f e c t s  of microwave power t r a n s m i s s i o n  on  humans and b i o t a  as w e l l  
a s  on r a d i o  s e r v i c e s ,  r e s e a r c h  of t e c h n i c a l  problems,  d e t e r m i n a t i o n  
of a p p r o p r i a t e  s i tes f o r  r e c e i v i n g  a n t e n n a s ,  and meet ing  of e x p e r t s  
and many o t h e r  matters.  P o s s i b l y ,  some o f  t h e s e  t o p i c s  ( s u c h  as 
exchange o f  i n f o r m a t i o n ,  c o o r d i n a t i o n  of r e s e a r c h )  are a l r e a d y  
covered  i n  c u r r e n t  U . S .  b i l a t e r a l s  p e r t a i n i n g  t o  s o l a r  ene rgy  
and,  t o  t h a t . e x t e n t ,  t h i s  may f a c i l i t a t e  n e g o t i a t i o n s .  I n  t h e  
conduc t  o f  n e g o t i a t i o n s  t h e  United S t a t e s  may wish t o  proceed  on 
a case-by-case b a s i s  t a k i n g  i n t o  a c c o u n t  i t s  g e n e r a l  r e l a t i o n s  w i t h  
t h e  f o r e i g n  coun t ry .  
There  a p p e a r s  l i t t l e  r eason  t h a t  would p r e v e n t  t h e  Uni ted  
S t a t e s  from p u r s u i n g  v i r t u a l l y  a l l  of t h e  i n d i c a t e d  i n t e r n a t i o n a l  
avenues  s i m u l t a n e o u s l y .  P a s t  e x p e r i e n c e ,  f o r  i n s t a n c e ,  i n  t h e  
f i e l d  o f  development of  i n t e r n a t i o n a l  agreements  f o r  s a f e g u a r d i n g  
t h e  p e a c e f u l  u t i l i z a t i o n  o f  a tomic  ene rgy ,  show t h a t  t h e  Un i t ed  
S ta tes  e n t e r e d  i n t o  many b i l a t e r a l  agreements  w h i l e  it s i rnul ta -  
n e o u s l y  championed t h e  e s t a b l i s h m e n t  o f  t h e  I n t e r n a t i o n a l  A t o m i c  
Energy Agency ( I A E A )  which f o r  many y e a r s  d i d  n o t  come i n t o  
e x i s t e n c e .  143 
I n t e r n a t i o n a l  a r rangements  on whatever  scale ( b i l a t e r a l ,  m u l t i -  
l a te ra l ,  r e g i o n a l ,  n e a r - g l o b a l  o r  g l o b a l )  would appea r  t o  g i v e  t h e  
SPS program a s u b s t a n t i a l  boost b o t h  p s y c h o l o g i c a l l y  ( p r e s t i g e - w i s e )  
and m a t e r i a l l y ,  p a r t i c u l a r l y  i f  deve loped  c o u n t r i e s  l i k e  West 
Germany and Japan  p a r t i c i p a t e .  As i n t i m a t e d  be fo rehand ,  i t  would 
a l so  t a k e  o f f  t h e  edge of t h e  c h a r g e  o f  i n j u s t i c e  and i n e q u i t y  ad- 
vanced by t h e  e q u a t o r i a l  c o u n t r i e s .  Also, once  such  agreements  are 
n e g o t i a t e d ,  i t  is  u n l i k e l y  t h a t  c o u n t r i e s  would create d i f f i c u l t i e s  
i n  r e l a t i o n  t o  t h e  u s e  of g e o s t a t i o n a r y  o r b i t  by invok ing  c l a i m s  of 
s o v e r e i g n t y  or t h e  'common h e r i t a g e '  p r i n c i p l e  o r  w i t h  r e s p e c t  t o  
f r equency  a l l o c a t i o n  or pe rhaps  even  exposure  s t a n d a r d s .  A l l  i n  
a l l ,  a c o o p e r a t i v e  program on t h e  i n t e r n a t i o n a l  l e v e l  would l i k e l y  
speed  up r a t h e r  t h a n  retard t h e  development  of t h e  SPS. 
Should an  i n t e r n a t i o n a l  c o o p e r a t i v e  e f f o r t  f o r  t h e  development  
of t h e  SPS prove  comple t e ly  unsuccessful--which a p p e a r s  somewhat 
unlikely--the Srnited ~ t z t e s  could s t i l i  c o n t i n u e  i t s  own development  
program and p u t  i t s  c o n s c i e n c e  t o  rest i n  t h e  f i r m  knowledge t h a t  
c u r r e n t  p r a c t i c e s  and r e c o g n i z e d  p r i n c i p l e s  o f  i n t e r n a t i o n a l  law 
are f u l l y  s u p p o r t i n g  t h e  p r i n c i p l e  o f  f reedom of u s e  of o u t e r  s p a c c ,  
t h a t  t h e  g e o s t a t i o n a r y  o r b i t  area is  i n  o u t e r  s p a c e ,  t h a t  i t  i s  n o t  
s u b j e c t  to  c l a ims  o f  s o v e r e i g n t y  o r  n a t i o n a l  a p p r o p r i a t i o n ,  and t h a t  
t h e  Uni ted  S t a t e s  h a s  made a good f a i t h  e f f o r t  t o  a t t e m p t  t o  imple- 
ment i n  a c o n c r e t e  manner what  has  been  up t o  now o n l y  a v e r y  broad 
s t a t e m e n t  of p o l i c y ,  namely t h e  'common i n t e r e s t s '  p r i n c i p l e .  
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4 . 4  Time Frames 
There are probably  no hard  and f a s t  r u l e s  f o r  t h e  d e t e r m i n a t i o n  
of p o t e n t i a l  t i m e  d e l a y s  r e s u l t i n g  f r o m  problems encoun te red  i n  
n e g o t i a t i n g  i n t e r n a t i o n a l  agreements.  I t  would seem, however, t h a t  
b e n e f i t s  d e r i v e d  from such agreements  p l a y  a major role i n  e x p e d i t i n g  
t h e  n e g o t i a t i n g  p r o c e s s .  Problems which may create such  d e l a y s  
u s u a l l y  p r e s e n t  themselves  i n  t h e  form of some d e p r i v a t i o n ,  a c t u a l  
o r  p o t e n t i a l ,  which acts  as a d e t e r r e n t  and must  be coun te r -ba lanced  
by some b e n e f i t  o r  a s t i l l  g r e a t e r  d e p r i v a t i o n  ( a c t u a l  o r  p o t e n t i a l )  
i n  o r d e r  t o  s e r v e  as an inducement. 
Problems and t o p i c s  of n e g o t i a t i o n  d i f f e r  and so do b e n e f i t s .  
Accord ingly ,  t h e  n a t u r e  and type  of b e n e f i t s  t h a t  can  be o f f e r e d  
i n  t h e  n e g o t i a t i n g  p r o c e s s  w i l l  u l t i m a t e l y  be a major factor i n  
d e t e r m i n i n g  t h e  e v e n t u a l  t i m e  d e l a y s .  
On t h e  b a s i s  o f  o u r  a n a l y s i s  of t h e  three a s s i g n e d  areas, it 
w o u l d  appea r  t h a t  r e s o l u t i o n  of t h e  problems i n  n e g o t i a t i n g  i n t e r -  
n a t i o n a l  agreements  on g e o s t a t i o n a r y  o r b i t  a v a i l a b i l i t y  i f  pursued  
w i t h  a view t o  a c h i e v i n g  a g e n e r a l  consensus,. i n c l u d i n g  the  e q u a t o r i a l  
c o u n t r i e s ,  i s  l i k e l y  t o  c a u s e  the g r e a t e s t  p o t e n t i a l  t i m e  d e l a y ,  
whereas  r e s o l u t i o n  of problems associated w i t h  microwave f requency  
a l l o c a t i o n  may r e s u l t  i n  less d e l a y  though t h i s  i s  h a r d  t o  d e t e r m i n e  
b e c a u s e  of t h e  competing u s e s  involved  and t h e  o r b i t / s p e c t r u m  i n t e r -  
r e l a t i o n s h i p .  
I n t e r n a t i o n a l  a c c e p t a n c e  of microwave exposure  s t a n d a r d s  may 
c a u s e  t h e  l e a s t  d e l a y  i f  t e c h n o l o g i c a l  developments  p e r m i t  t h e  
U n i t e d  States to  a c c e p t  the  m o s t  s t r i n g e n t  s t a n d a r d s .  I n  t h e  absence  
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of such  accep tance  I n t e r n a t i o n a l  Atomic Energy Agency ( I A E A )  and 
European Atomic Energy Community s t u d i e s  i n v o l v i n g  d e t e r m i n a t i o n  
of a c c e p t a b l e  levels of exposure  t o  atomic r a d i a t i o n  may p o s s i b l y  
p r o v i d e  some g e n e r a l  g u i d e l i n e s  f o r  t i m e  frame p r o j e c t i o n .  Addi- 
t i o n a l l y ,  t h e  e x p e r i e n c e  of t h e  World Hea l th  O r g a n i z a t i o n  (WHO) 
may be reviewed t o  de te rmine  i t s  r e l e v a n c e ,  i f  any,  i n  a s s i s t i n g  
w i t h  a r e a s o n a b l e  estiinate o f  t h e  a n t i c i p a t e d  t i m e  r e q u i r e d  to  
o b t a i n  a p p r o p r i a t e  i n t e r n a t i o n a l  agreement  on SPS microwave expo- 
s u r e  s t a n d a r d s .  
I n  a l l  t h r e e  s i t u a t i o n s  b i l a t e ra l  and m u l t i l a t e r a l  fo rms  of 
i n t e r n a t i o n a l  c o o p e r a t i o n  i n  t h e  SPS program through r e s e a r c h  
agreements  o r  o t h e r w i s e  would l i k e l y  ac t  as a b e n e f i c i a l  i n f l u e n c e  
i n  r e d u c i n g  p o t e n t i a l  o r  a c t u a l  t i m e  d e l a y s .  
I n s o f a r  as a more p r e c i s e  p r o j e c t i o n  of t i m e  i s  concerned ,  
it a p p e a r s  t h a t  b i l a t e r a l  agreements  may t a k e  t h e  s h o r t e s t  t i m e  
as ev idenced  by p a s t  i n t e r n a t i o n a l  e x p e r i e n c e  n o t  j u s t  i n  a tomic  
energy  b u t  s o l a r  ene rgy ,  o u t e r  s p a c e  and o t h e r  f i e l d s  as w e l l .  
On t h e  bas i s  of a somewhat s p e c u l a t i v e  p r o j e c t i o n ,  t h e  c o n c l u s i o n  
o f  a p p r o p r i a t e  b i l a t e r a l  agreements  o r  amendments t o  a l r e a d y  
e x i s t i n g  agreements  should  n o t  be e x p e c t e d  t o  t a k e  more t h a n  4 
y e a r s  a t  t h e  m o s t ,  whereas  r e g i o n a l ,  h a l f -  o r  n e a r - g l o b a l  a r r a n g e -  
ments n o t  more t h a n  7 y e a r s .  The l a t t e r  e s t ima te  may a p p e a r  t o  be 
o p t i m i s t i c  if compared t o  t h e  t i m e  f rame o f  n e g o t i a t i o n s  r e l a t i v e  
t o  t h e  seabed.  However, i n t e r n a t i o n a l  a c c e p t a n c e  o r  p a r t i c i p a t i o n  
i n  t h e  SPS may n o t  run  i n t o  as  many impediments  as  has  t h e  a c c e p t -  
ance  o f  a n  i n t e r n a t i o n a l  regime for  t h e  seabed .  The e x p e r i e n c e  o f  
I n t e r n a t i o n a l  M a r i t i m e  S a t e l l i t e  O r g a n i z a t i o n  ( ITWARSAT) and t h e  I A E A ,  
i f  comparable,  s u g g e s t  a t i m e  frame of a b o u t  4 t o  7 y e a r s .  
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5. RECOMMENDATIONS FOR FURTHER STUDIES 
Recommendations f o r  f u r t h e r  s t u d i e s  are l i s ted  under  t w o  
c a t e g o r i e s :  shor t -  and long-term s t u d i e s .  Those l i s ted  under  
s h o r t - t e r m  s t u d i e s  w o u l d  appea r  t o  have t h e  greatest  p a y o f f s  i f  
conducted i n  F Y  ' 79 ,  i n  c l a r i f y i n g  o r  answer ing  key q u e s t i o n s  
i d e n t i f i e d  i n  p r e v i o u s  s e c t i o n s .  Those l i s t e d  under  the second 
c a t e g o r y  c o u l d  be  unde r t aken  as l o n g e r  term s t u d i e s .  
5.1 Short-Term S t u d i e s  
A .  Formula te  a l t e r n a t i v e  p r o p o s a l s  s e t t i n g  f o r t h  t h e  l ega l  
p r i n c i p l e s  and r u l e s  govern ing  t h e  u s e  o f  g e o s t a t i o n a r y  o r b i t  
w i t h i n  t he  framework o f  t h e  Outer  Space T r e a t y  o f  1967 .  Such 
p r o p o s a l s  shou ld  be  deve loped  w i t h  s p e c i a l  r e g a r d  t o  p r i o r i t i e s  
and p o s s i b l e  new u s e s  of the  g e o s t a t i o n a r y  o rb i t ,  such  as SPS 
o p e r a t i o n s , a n d  shou ld  t a k e  i n t o  a c c o u n t  t h e  need t o  harmonize t h e  
s c i e n t i f i c  pa rame te r s  of g e o s t a t i o n a r y  o r b i t  and radio spec t rum 
u t i l i z a t i o n  w i t h  t h e  o v e r a l l  l ega l  framework. 
B. Develop t h e  s c i e n t i f i c  c r i t e r i a  and pa rame te r s  of geo- 
s t a t i o n a r y  o r b i t  and radio spectrum f requency  u t i l i z a t i o n  i n  l i n e  
w i t h  l e g a l  p r i n c i p l e s  formula ted  under  A., t a k i n g  accoun t  of 
p o s s i b l e  new u s e s  o f  t h e  g e o s t a t i o n a r y  o r b i t  and o t h e r  s c i e n t i f i c  
developments  and i n n o v a t i o n s .  
C. P r e p a r e  a su rvey  and a n a l y s i s  of a l l  U . S .  so la r  ene rgy  
agreements  c u r r e n t l y  i n  force, i n c l u d i n g  b i l a t e r a l  and m u l t i l a t e r a l  
agreements  and d e t e r m i n e  t o  what e x t e n t ,  i f  any,  would such  agree-  
ments c o v e r  r e s e a r c h ,  exchange of i n f o r m a t i o n ,  t r a i n i n g  of s p e c i a l i s t s ,  
m e e t i n g s  of e x p e r t s  and o t h e r  a s p e c t s  of t h e  SPS program. 
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D. Develop and d r a f t  a l t e r n a t i v e  models of  i n t e r n a t i o n a l  
agreements  for  v a r i o u s  phases  and a s p e c t s  o f  c o o p e r a t i o n  i n  t h e  
SPS program a n a l y s i s  and development.  Such agreements  shou ld  be  
p repa red  for bi la teral ,  r e g i o n a l ,  h a l f -  or nea r -g loba l  and g l o b a l  
c o o p e r a t i o n  and shou ld  ex tend  a l s o  t o  c o o p e r a t i v e  a r rangements  
w i t h  a p p r o p r i a t e  i n t e r n a t i o n a l  o r g a n i z a t i o n s  i n c l u d i n g ,  f o r  i n -  
s t a n c e , t h e  European Space Agency. The d i f f e r e n t  t y p e s  o f  agreements  
should  encompass a p p r o p r i a t e  amendments t o  c u r r e n t  s o l a r  ene rgy  
agreements ,  i f  necessa ry ,  to  cove r  p a r t i c u l a r  a s p e c t s  of  t h e  SPS 
program. The d r a f t  agreements  shou ld  be gea red  t o  v a r i o u s  phases  
( r e s e a r c h ,  development,  o p e r a t i o n ,  etc.) and a s p e c t s  ( s c i e n t i f i c ,  
economic, p o l i t i c a l ,  etc.) of t h e  a n t i c i p a t e d  SPS program and a l l o w  
for  r o u t i n e  review and/or  amendment. They shou ld  i n c l u d e  f e a s i b i l i t y  
s t u d i e s ,  c o o r d i n a t i o n  of  r e s e a r c h ,  exchange of  i n f o r m a t i o n  and 
e x p e r t s ,  t r a i n i n g  of s c i e n t i s t s ,  cost  a n a l y s e s ,  d e t e r m i n a t i o n  of 
ground s i tes ,  o r b i t a l  l o c a t i o n s ,  f r equency  u s e ,  exposure  effects 
and many other a s p e c t s  and phases  of  t h e  SPS program. 
5 . 2  Long-Term S t u d i e s  
A. Prepa re  a su rvey  and a n a l y z e  t h e  a c t i v i t i e s  of a l l  i n t e r -  
n a t i o n a l  governmental  and nongovernmental  o r g a n i z a t i o n s  i n  t h e  f i e l d  
of s o l a r  energy and de te rmine  t o  w h a t  e x t e n t ,  i f  any ,  cou ld  the i r  
a c t i v i t i e s  a l s o  be ex tended  t o  phases  and a s p e c t s  of t h e  SPS pro-  
gram wi thou t  m o d i f i c a t i o n s  of  t h e i r  b a s i c  charters. 
B. Develop a U.S. n e g o t i a t i n g  p o s i t i o n  and p r e p a r e  a d r a f t  
t r e a t y  p e r t a i n i n g  to microwave exposure  s t a n d a r d s  on t h e  b a s i s  of  
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t h e  l a tes t  U . S .  s c i e n t i f i c  s t a n d a r d s  under  a l l  k i n d s  of s i t u a t i o n s  
( a c c i d e n t ,  s i c k n e s s  and o t h e r  abnormal s i t u a t i o n s ) .  The s t u d y  
shou ld  t a k e  i n t o  a c c o u n t  the maximum and minimum n e g o t i a t i n g  
p o s i t i o n s  w i t h  s p e c i a l  r e g a r d  t o  what can  be ach ieved  under  c u r r e n t  
o r  near - te rm SPS. technology and t h e  effects  t h a t  more s t r i n g e n t  
exposure  s t a n d a r d s  may have on v a l u e  losses (costs and o t h e r  con- 
s i d e r a t i o n s ) .  The a s ses smen t  o f  t h e  U . S .  n e g o t i a t i n g  p o s i t i o n  
shou ld  i n c l u d e  a p r o j e c t e d  l i s t i n 6  of  whatever  h a r d  c h o i c e s  may 
have t o  be  made between competing v a l u e s  and p r e f e r e n c e s .  
C. An a d d i t i o n a l  area f o r  s t u d y  would be t o  assess t h e  problems 
t o  be encoun te red  and t h e  b e s t  ways of overcoming them i n  t h e  e f f o r t  
t o  e n l i s t  t h e  s u p p o r t  of i n t e r n a t i o n a l  nongovernmental  and govern- 
men ta l  o r g a n i z a t i o n s  f o r  t h e  SPS. T h i s  s t u d y  shou ld  i n c l u d e  a 
c o n s i d e r a t i o n  o f  t h e  r e l e v a n t  act ivi t ies  o f  t h e s e  o r g a n i z a t i o n s  and 
t h e  e x t e n t  and ways i n  which t h e s e  o r g a n i z a t i o n s  and t h e i r  a c t iv i t i e s  
I 
would b e  e f f e c t e d  by t h e  SPS. The s t u d y  shou ld  examine t h e  b e n e f i t s  
e x p e c t e d  t o  b e  d e r i v e d  f r o m  t h e  SPS and p o i n t  o u t  some of t h e  h a r d  
c h o i c e s  t h a t  may have t o  be  made e s p e c i a l l y  w i t h  r e s p e c t  t o  p r i o r i t i e s .  
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F i n a l  A c t s  of t h e  World A d m i n i s t r a t i v e  Radio Conference for  
t h e  P lann ing  of t h e  Broadcas t ing  S a t e l l i t e  S e r v i c e s  i n  Fre-  
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h a s  been c a r r i e d  o u t  i n  t h e  2400 t o  2500 MH band. See 
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by Microwave B e a m  w i t h  P a r t i c u l a r  Re fe rence  t o  S a t e l l i t e  
S o l a r  P o w e r  for U s e  on E a r t h ,  b. 1-1 ( S u p p o r t i n g  material  
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Op. c i t ,  s u p r a  n o t e  113  a t  38. 'Harmful i n t e r f e r e n c e '  i s  
d e f i n e d  as "Any emiss ion ,  r a d i a t i o n ,  o r  i n d u c t i o n  which 
endangers  t h e  f u n c t i o n i n g  of a r a d i o  n a v i g a t i o n  service 
used permanent ly  o r  t e m p o r a r i l y  f o r  t h e  s a f e g u a r d i n g  of 
human l i f e  and p r o p e r t y  or s e r i o u s l y  d e g r a d e s ,  o b s t r u c t s ,  
o r  r e p e a t e d l y  i n t e r r u p t s  a r a d i o  communication o p e r a t e d  
i n  accordance  w i t h  t h e  Radio Regulat ions."  See Annex 2 t o  
t h e  I T C ,  
I b i d .  
T h i s  c o n c l u s i o n  is also suppor t ed  by u n o f f i c i a l  views o f  
I T U  f u n c t i o n a r i e s ,  e s p e c i a l l y  i n  t h e  IFRB, e x p r e s s e d  i n  t h e  
c o u r s e  o f  i n t e r v i e w s  conducted i n  t h e  summer of 1978. 
The IFRB p rocedure  h a s  been summed up i n  t h e  f o l l o w i n g  de- 
s c r i p t i o n :  
1. C o u n t r i e s  p ropos ing  t o  e s t a b l i s h  a te lecommunica t ion  
s a t e l l i t e  system are r e q u i r e d ,  a t  l eas t  f i v e  y e a r s  b e f o r e  
t h e  sys tem i s  b r o u g h t  i n t o  u s e ,  t o  n o t i f y  t h e  I n t e r n a t i o n a l  
Frequency R e g i s t r a t i o n  Board (IFRB) of a l l  t h e  d e t a i l e d  
c h a r a c t e r i s t i c s  o f  t h e  sys tem i t se l f  and i t s  s a t e l l i t e s  
( i n c l u d i n g  d a t a  on t h e  o r b i t ) .  Members of I T U ,  who are 
k e p t  informed by means of  t h e  c i r c u l a r s  r e g u l a r l y  p u b l i s h e d  
by IFRB, can  t h u s  p r o t e c t  t h e i r  i n t e r e s t s  and co -o rd ina te  
t h e i r  s p a c e  radio-communications w i t h  r e g a r d  t o  t h e  pos i -  
t i o n  o f  a s a t e l l i t e  i n  t h e  g e o s t a t i o n a r y  s a t e l l i t e  o r b i t .  
2 .  A f t e r  n o t i f i c a t i o n  of t h e  u s e  of a f r equency  a s s i g n -  
ment by a s p a c e  s t a t i o n  and t e c h n i c a l  examina t ion  of t h e  
n o t i c e  by I F R B ,  and depending on t h e  Board's f i n d i n g s ,  
t h e  a s s ignmen t  i s  recorded  i n  t h e  Master Frequency 
R e g i s t e r .  The e n t r y  c o n s i s t s  of a d a t e  i n  column 2 and 
a symbol i n d i c a t i n g  t h e  Board ' s  f i n d i n g s  i n  column 13.  
I n  accordance  w i t h  A r t i c l e  1 0  o f  t h e  I n t e r n a t i o n a l  
Telecommunication Convention (Plalaga-Torremolinos , 197 3) 
t h e  purpose  o f  r e c o r d i n g  t h e  a s s ignmen t  i s  t o  g i v e  it 
fo rma l  i n t e r n a t i o n a l  r e c o g n i t i o n ,  T h a t  means t h a t  it 
h a s  t o  b e  t a k e n  i n t o  c o n s i d e r a t i o n  by o t h e r  a d m i n i s t r a -  
t i o n s  when p l a n n i n g  new s a t e l l i t e  network p r o j e c t s  and 
by IFRB when examining n o t i c e s  r e c e i v e d  s u b s e q u e n t l y ,  
under  t h e  t e r m s  o f  t h e  Radio Regu la t ions .  
See  J. Busak, The G e o s t a t i o n a r y  S a t e l l i t e  0 r b i t : I n t e r n a t i o n a l  
Coopera t ion  or N a t i o n a l  Sove re ign ty? ,  45 Telecommunication 
J. 1 6 7  a t  168 ( A p r i l  1978) .  
S o l a r  S a t e l l i t e  Power System Concepts:  
Subcomm. on Space S c i e n c e  and A p p l i c a t i o n  and t h e  Subcomm. 
on  Energy, Research  Development and Demonst ra t ion  o f  t h e  
Hea r ings  Before t h e  
~~ - 
House Comm. on S c i e n c e  and Technology, 9 4 t h  Cong., 2nd S e s s .  
370 (Comm. P r i n t ,  1 9 7 6 ) .  
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133. 
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135. 
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137. 
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139. 
140. 
F o r  a table of d i s t a n c e  f r o m  t h e  beam's c e n t e r ,  see C.E .  
Bloornquist, A Survey  of S a t e l l i t e  Power S t a t i o n s  1 6 3  (PRC 
Systems S c i e n c e s  Co .  4-1844, S e p t . ,  1 9 7 6 ) .  
P.E. Glaser, S o l a r  Power f r o m  S a t e l l i t e s ,  P h y s i c s  Today 30 
a t  37, (Feb. 1977) .  
Op.  c i t .  sup ra  n o t e  122 a t  162. 
Supra  n o t e  123. 
Ib id .  
A r t .  I X .  
Op .  c i t .  supra n o t e  1 2 2  a t  205. 
C C I R ,  X I V t h  P l e n a r y  Assembly, Kyoto, 1978: D r a f t  Report ,  
Character is t ics  and E f f e c t s  of  Radio Techniques  fo r  t h e  
Transmiss ion  of Energy f r o m  Space ,  Doc. 2/289 ( J a n .  25, 1 9 7 8 ) .  
I b i d .  
S . K .  S a r k a r ,  Geostationary O r b i t a l  P o s i t i o n s  F o r  Space  S t a -  
t i o n s ,  Proc .  2 0 t h  Colloquium on t h e  Law of Ou te r  Space  450 
(1978) .  
O p .  c i t .  sup ra  no te  113 a t  pp. 54 and 58. 
F o r  a br ie f  r e c e n t  a s s e s s m e n t  of some of t h e  u n r e s o l v e d  
i s s u e s  of t h e  Law of t h e  S e a  Conference,  see E,L. R icha rdson ,  
Oceans: Law of t h e  Sea  Conference ,  78 Dept. S t .  B u l l  47 (1978) .  
S. Gorove, S t u d i e s  i n  Space  Law: Its C h a l l e n g e s  and Pros-  
pects 1 6 7 f f .  - (1977) .  
R e s .  2467 A ( X X I I I ) .  
R e s .  3281 ( X X I X ) ,  
R e s .  2692 ( X X V ) .  
See ,  f o r  i n s t a n c e ,  t h e  Bogota D e c l a r a t i o n .  
Ou te r  Space  T r e a t y ,  A r t .  I. 
I d . ,  A r t .  V.  - 
6 2  
1 4 1 .  I d . ,  A r t .  I. - 
1 4 2 .  For  a c o n c i s e  rev iew of U.S. I n t e r n a t i o n a l  c o o p e r a t i v e  act i -  
v i t i e s  i n c l u d i n g  b i l a t e r a l  and m u l t i l a t e r a l  agreements ,  i n  
t h e  f i e l d  o f  solar ene rgy ,  see 1979 Dept. o f  Energy Au thor i -  
z a t i o n :  Hear ings  on Advanced Energy Technologies  and Energy 
Conse rva t ion  b e f o r e  t h e  Subcomm. on Advanced Energy Techno- 
l o g i e s  and Energy Conse rva t ion ,  Research Development and 
Demons t r a t ion ,o f  t h e  House Comm. on S c i e n c e  and Technology, 
95 th  Cong. 2nd Sess . ,  vol .  5 ,  p. 286f f .  -
For a summary o f  UNESCO's ac t iv i t ies  i n  t h e  same f i e l d ,  see 
S o l a r  Energy Research and Development: Hear ings  on S. 2819 
and S. 3234 b e f o r e  t h e  J o i n t  Comm. on A t o m i c  Energy, 93rd 
Cong., 2nd S e s s .  575f f .  - (1974) .  
143. For d e t a i l s  and r e f e r e n c e s ,  see S. Gorove, C o n t r o l s  over 
Atomos-For-Peace: Some F a c t s  and I m p l i c a t i o n s  f o r  Nuc lea r  
Disarmament, 27 La.  L. Rev. 36 (1966) .  
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APPEJYDIX 
THE BOGOTA DECLARATION* 
R e p r e s e n t a t i v e s  of t h e  States s i t u a t e d  on t h e  Equa to r  m e t  i n  
Bogota, Republ ic  of  Colombia, from 29 November t o  3 December 1976 
for  t h e  purpose  of s t u d y i n g  t h e  s i t u a t i o n  w i t h  r e g a r d  t o  t h e  geo- 
s t a t i o n a r y  o r b i t  c o r r e s p o n d i n g  to  t h e i r  n a t i o n a l  l a n d ,  sea, and 
i s l a n d  t e r r i t o r y ,  c o n s i d e r e d  as a n a t u r a l  r e s o u r c e .  A f t e r  a n  
exchange of  i n f o r m a t i o n  and having s t u d i e d  i n  de ta i l  t h e  d i f f e r e n t  
t e c h n i c a l ,  l ega l  and p o l i t i c a l  a s p e c t s  i n v o l v e d  i n  t h e  exercise of 
n a t i o n a l  s o v e r e i g n t y  by States over  t h i s  o r b i t ,  t h e y  r eached  t h e  
f o l l o w i n g  c o n c l u s i o n s :  
1. The  a e o s t a t i o n a r v  o r b i t  a s  a n a t u r a l  r e s o u r c e  
The g e o s t a t i o n a r y  o r b i t  i s  a c i r c u l a r  o r b i t  i n  t h e  e q u a t o r i a l  
p l a n e  i n  which t h e  p e r i o d  of  sidereal r e v o l u t i o n  of t h e  s a t e l l i t e  
is e q u a l  t o  t h e  p e r i o d  o f  s i d e r e a l  r o t a t i o n  of t h e  E a r t h  and t h e  
s a t e l l i t e  moves i n  t h e  same d i r e c t i o n  as t h e  E a r t h ' s  r o t a t i o n .  
When a s a t e l l i t e  describes t h i s  p a r t i c u l a r  o rb i t ,  it is  sa id  t o  
be g e o s t a t i o n a r y :  such  a sa te l l i t e  a p p e a r s  t o  be s t a t i o n a r y  i n  t h e  
sky when viewed from t h e  e a r t h ,  and i s  f i x e d  a t  t h e  z e n i t h  of a 
g i v e n  p o i n t  on t h e  Equator ,  whose l o n g i t u d e  i s  by d e f i n i t i o n  t h a t  
of t h e  sa te l l i t e .  
T h i s  o r b i t  i s  l o c a t e d  a t  an approximate  d i s t a n c e  of 35,871 km 
above t h e  E a r t h ' s  Equator .  
The e q u a t o r i a l  c o u n t r i e s  d e c l a r e  t h a t  t h e  synchronous geo- 
s t a t i o n a r y  o r b i t  is  a p h y s i c a l  f a c t  a r i s i n g  from t h e  n a t u r e  of o u r  
p l a n e t ,  because  i t s  e x i s t e n c e  depends e x c l u s i v e l y  on i t s  r e l a t i o n  
t o  g r a v i t a t i o n a l  phenomena caused by t h e  E a r t h ,  and t h a t  f o r  t h a t  
r e a s o n  it must n o t  be c o n s i d e r e d  p a r t  of o u t e r  space .  T h e r e f o r e ,  
t h e  segments o f  t h e  synchronous g e o s t a t i o n a r y  o r b i t  are a n  i n t e -  
g r a l  p a r t  of  t h e  t e r r i t o r y  over which t h e  e q u a t o r i a l  States e x e r -  
cise t h e i r  n a t i o n a l  s o v e r e i g n t y .  The g e o s t a t i o n a r y  o r b i t  i s  a 
scarce, n a t u r a l  r e s o u r c e  whose impor tance  and v a l u e  i s  i n c r e a s i n g  
r a p i d l y  w i t h  t h e  development of s p a c e  technology and w i t h  t h e  growing 
need f o r  communication; t h e r e f o r e ,  t h e  e q u a t o r i a l  c o u n t r i e s  mee t ing  
i n  Bogota have d e c i d e d  t o  proc la im and de fend  on b e h a l f  of t h e i r  
p e o p l e s  t h e  e x i s t e n c e  of t h e i r  s o v e r e i g n t y  over t h i s  n a t u r a l  r e s o u r c e .  
The g e o s t a t i o n a r y  o r b i t  represents a un ique  f a c i l i t y  which it a l o n e  
c a n  of fe r  for te lecommunica t ion  s e r v i c e s  and o t h e r  u s e s  r e q u i r i n g  
g e o s t a t i o n a r y  satellites. 
The f r e q u e n c i e s  and o r b i t  of  g e o s t a t i o n a r y  sa te l l i t es  are 
n a t u r a l  r e s o u r c e s  f u l l y  accepted  a,s such  under  t h e  c u r r e n t  r u l e s  of 
t h e  I n t e r n a t i o n a l  Telecommunication Union. Techno log ica l  p r o g r e s s  
h a s  caused  a c o n t i n u o u s  i n c r e a s e  i n  t h e  number of sa te l l i t es  u s i n g  
t h i s  o r b i t ,  'which cou ld  l e a d  t o  s a t u r a t i o n  i n  t h e  n e a r  f u t u r e .  
*For a t ex t  of t h e  D e c l a r a t i o n ,  see EL ESPECTADOR (Columbia) ,  
December 7 ,  1976, p. 13A. F o r  t h e  E n g l i s h  t r a n s l a t i o n ,  see I T U ,  
B r o a d c a s t i n g  S a t e l l i t e  Conference,  Doc. No. 81-E ( J a n .  1 7 ,  19771, 
Annex 4. 
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The s o l u t i o n s  proposed  by t h e  I n t e r n a t i o n a l  Telecommunication 
Union i n  t h e  r e l e v a n t  documents w i t h  a view to  a c h i e v i n g  a better 
u s e  of t h e  g e o s t a t i o n a r y  o r b i t  and p r e v e n t i n g  i t s  imminent s a t u r a t i o n  
are a t  p r e s e n t  i m p r a c t i c a b l e ,  and are also u n f a i r ,  because  t h e y  would 
c o n s i d e r a b l y  increase t h e  cost of u t i l i z i n g  t h i s  r e s o u r c e ,  e s p e c i a l l y  
f o r  deve lop ing  c o u n t r i e s .  Such c o u n t r i e s  do n o t  have the  same tech- 
n o l o g i c a l  and f i n a n c i a l  r e s o u r c e s  as i n d u s t r i a l i z e d  c o u n t r i e s ,  which 
e n j o y  a n  e v i d e n t  monopoly i n  t h e  e x p l o i t a t i o n  and u s e  of t h e  syn- 
chronous g e o s t a t i o n a r y  o r b i t .  I n  s p i t e  of  t h e  p r i n c i p l e  es tab l i shed  
by A r t i c l e  3 3 ,  parag raph  2 ,  of t h e  1973 I n t e r n a t i o n a l  Telecommunica- 
t i o n  Convention, t h a t  i n  u s i n g  f r equency  bands fo r  s p a c e  r a d i o  ser- 
vices, Members s h a l l  b e a r  i n  mind t h a t  r a d i o  f r e q u e n c i e s  and t h e  geo- 
s t a t i o n a r y  s a t e l l i t e  o r b i t  are l i m i t e d  n a t u r a l  r e s o u r c e s  and t h a t  t hey  
must be used e f f i c i e n t l y  and economica l ly  so as t o  a l l o w  e q u i t a b l e  
access t o  t h i s  o r b i t  and t o  i t s  f r e q u e n c i e s ,  w e  can  see t h a t  b o t h  t h e  
g e o s t a t i o n a r y  o r b i t  and t h e  f r e q u e n c i e s  have been used  i n  a way t h a t  
does  n o t  a l l o w  e q u i t a b l e  access to  t h e  deve lop ing  c o u n t r i e s ,  which 
do n o t  have t h e  t e c h n i c a l  and f i n a n c i a l  means t h a t  the  g r e a t  Powers  
have. The re fo re ,  it is  e s s e n t i a l  f o r  t h e  e q u a t o r i a l  c o u n t r i e s  t o  
s t a t e  t h e i r  d e t e r m i n a t i o n  t o  e x e r c i s e  t h e i r  s o v e r e i g n t y  o v e r  t h e  
co r re spond ing  segments o f  t h e  g e o s t a t i o n a r y  o r b i t .  
2.  Sove re ign ty  o f  e q u a t o r i a l  S ta tes  o v e r  t h e  co r re spond ing  segments 
of t h e  g e o s t a t i o n a r y  o r b i t  
I n  d e s c r i b i n g  t h i s  o r b i t  as  a n a t u r a l  r e s o u r c e ,  t h e  e q u a t o r i a l  
S ta tes  r e a f f i r m  " t h e  r i g h t  of p e o p l e s  and n a t i o n s  t o  permanent 
s o v e r e i g n t y  o v e r  t h e i r  n a t u r a l  w e a l t h  and r e s o u r c e s ,  which must be  
e x e r c i s e d  i n  t h e  i n t e r e s t  o f  t h e i r  n a t i o n a l  development  and o f  t h e  
we l l -be ing  of t h e  p e o p l e  of t h e  State concerned" ,  as  stated i n  
R e s o l u t i o n  2692 ( X X V )  of t h e  Uni ted  Na t ions  Genera l  Assembly, en- 
t i t l e d  "Permanent s o v e r e i g n t y  ove r  n a t u r a l  r e s o u r c e s  o f  d e v e l o p i n g  
c o u n t r i e s  and expans ion  of domest ic  s o u r c e s  o f  accumula t ion  f o r  
economic development". 
Furthermore,  t h e  C h a r t e r  of Economic R i g h t s  and D u t i e s  of 
S t a t e s  solemnly adop ted  by t h e  Uni ted  N a t i o n s  Genera l  Assembly 
i n  R e s o l u t i o n  3281 ( X X I X )  once  more conf i rms  the e x i s t e n c e  of a 
s o v e r e i g n  r i g h t  o f  S ta tes  over t h e i r  n a t u r a l  r e s o u r c e s ,  i n  A r t i c l e  2 ,  
pa rag raph  1, which reads: "Every S t a t e  h a s  and s h a l l  f r e e l y  e x e r -  
cise f u l l  permanent s o v e r e i g n t y ,  i n c l u d i n g  p o s s e s s i o n ,  u s e  and d i s -  
p o s a l ,  over a l l  i t s  w e a l t h ,  n a t u r a l  r e s o u r c e s  and economic a c t i v i t i e s " .  
The above-mentioned p r o v i s i o n s  l e a d  t h e  e q u a t o r i a l  States t o  
a f f i r m  t h a t  t h e  synchronous g e o s t a t i o n a r y  o r b i t ,  b e i n g  a n a t u r a l  
r e s o u r c e ,  i s  under  the s o v e r e i g n t y  of t h e  e q u a t o r i a l  States. 
3 .  Legal  s t a t u s  of t h e  g e o s t a t i o n a r y  o r b i t  
Bear ing  i n  mind t h e  e x i s t e n c e  of s o v e r e i g n  r i g h t s  o v e r  the  
segments o f  t h e  g e o s t a t i o n a r y  o r b i t ,  t h e  e q u a t o r i a l  c o u n t r i e s  con- 
s i d e r  t h a t  t h e  l e g a l  sys tem a p p l i c a b l e  i n  t h i s  area must  take i n t o  
a c c o u n t  t h e  fo l lowing :  
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a )  The s o v e r e i g n  r i g h t s  p u t  forward by t h e  e q u a t o r i a l  c o u n t r i e s  
a r e  d i r e c t e d  towards r e n d e r i n g  real  b e n e f i t s  t o  t h e i r  r e spec -  
t i v e  p e o p l e s  and t o  t h e  world community, i n  comple te  c o n t r a s t  
to  t h e  p r e s e n t  s t a t e  o f  a f f a i r s ,  i n  which t h e  o r b i t  i s  used  
p r i m a r i l y  f o r  t h e  b e n e f i t  of t h e  m o s t  deve loped  c o u n t r i e s .  
b )  The segments of t h e  o r b i t  c o r r e s p o n d i n g  t o  t h e  areas of t h e  
h igh  seas beyond t h e  n a t i o n a l  j u r i s d i c t i o n  of S t a t e s  s h a l l  
be  c o n s i d e r e d  a s  t h e  common h e r i t a g e  o f  mankind. Conse- 
q u e n t l y ,  t h e  competent  i n t e r n a t i o n a l  a g e n c i e s  may r e g u l a t e  
t h e i r  u s e  and e x p l o i t a t i o n  whenever t h a t  i s  f o r  t h e  b e n e f i t  
of mankind. 
c )  The e q u a t o r i a l  S t a t e s  do n o t  object  t o  free o r b i t a l  t r a n s i t  
o r  t h e  t r a n s i t  of communications r e q u i r i n g  s a t e l l i t e s  cove red  
and a u t h o r i z e d  by t h e  I n t e r n a t i o n a l  Telecommunication Con- 
v e n t i o n ,  when t h e s e  sa te l l i t es  p a s s  through t h e i r  s p a c e  
t e r r i t o r y  i n  g r a v i t a t i o n a l  f l i g h t  o u t s i d e  t h e i r  g e o s t a t i o n a r y  
o r b i t .  
d )  Devices  t o  be p l a c e d  i n  a f i x e d  p o s i t i o n  on a n  e q u a t o r i a l  
S t a t e ' s  segment of  t h e  g e o s t a t i o n a r y  o r b i t  s h a l l  r e q u i r e  
p r e v i o u s  and e x p r e s s  a u t h o r i z a t i o n  on t h e  p a r t  of t h e  State 
concerned ,  and t h e  o p e r a t i o n  of  t h e  d e v i c e  s h a l l  be governed 
by t h e  n a t i o n a l  l a w  of t h a t  State.  I t  i s  t o  be  unde r s tood  
t h a t  t h i s  a u t h o r i z a t i o n  is d i f f e r e n t  from t h e  c o o r d i n a t i o n  
r e q u e s t e d  i n  cases of i n t e r f e r e n c e  among s a t e l l i t e  sys t ems ,  
a s  s p e c i f i e d  i n  t h e  Radio R e g u l a t i o n s .  T h e  a u t h o r i z a t i o n  
i n  q u e s t i o n  c l e a r l y  r e l a t e s  t o  c o u n t r i e s '  r i g h t  t o  a l l o w  
t h e  o p e r a t i o n  of f i x e d  r a d i o  s t a t i o n s  w i t h i n  their  t e r r i t o r y ,  
e )  The e q u a t o r i a l  States  do n o t  a c q u i e s c e  i n  t h e  p r e s e n c e  o f  
s a t e l l i t e s  on t h e i r  segments of t h e  g e o s t a t i o n a r y  o r b i t  and 
declare t h a t  t h e  e x i s t e n c e  of such  sa te l l i t es  does  n o t  c o n f e r  
any r i g h t  t o  p l a c e  sa te l l i t es  there or  t o  u s e  t h e  segment 
u n l e s s  e x p r e s s l y  a u t h o r i z e d  by t h e  State  e x e r c i s i n g  s o v e r e i g n t y  
o v e r  the  segment i n  q u e s t i o n .  
4. T r e a t y  of 1967 
The T r e a t y  on P r i n c i p l e s  Governing the  A c t i v i t i e s  o f  States 
i n  t he  E x p l o r a t i o n  and U s e  of  Outer Space,  i n c l u d i n g  t h e  Moon and  
Othe r  Celes t ia l  Bodies, s igned on 27 J a n u a r y  1 9 6 7 ,  c a n n o t  be  con- 
sidered as a f i n a l  answer t o  t h e  problem of t h e  e x p l o r a t i o n  and 
u s e  of o u t e r  s p a c e ,  p a r t i c u l a r l y  s i n c e  t h e  i n t e r n a t i o n a l  community 
is  now c a l l i n g  i n  q u e s t i o n  a l l  t h e  t e r m s  of i n t e r n a t i o n a l  l a w  
which w e r e  drawn up a t  a t i m e  when t h e  deve lop ing  c o u n t r i e s  c o u l d  
n o t  c o u n t  on a d e q u a t e  s c i e n t i f i c  a d v i c e  and w e r e  t h u s  n o t  able t o  
d e t e c t  and assess t h e  omiss ions ,  c o n t r a d i c t i o n s  and i n c o n s i s t e n c i e s  
i n  t h e  t e x t s ,  which w e r e  p repa red  w i t h  g r e a t  a b i l i t y  by t h e  indus -  
t r i a l i z e d  Powers f o r  t h e i r  own b e n e f i t .  
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There is no d e f i n i t i o n  o f  o u t e r  s p a c e  t h a t  i s  va l id  and satis-  
f a c t o r y  for  t h e  i n t e r n a t i o n a l  community such  as migh t  be c i t e d  t o  
s u p p o r t  t h e  argument t h a t  t h e  g e o s t a t i o n a r y  o r b i t  is  i n c l u d e d  i n  
o u t e r  space .  The Lega l  Sub-committee o f  t h e  Un i t ed  Na t ions  C o m m i t t e e  
on  t h e  P e a c e f u l  U s e s  of Outer  Space h a s  been working f o r  a long  t i m e  
on a d e f i n i t i o n  of o u t e r  s p a c e  b u t  h a s  n o t  y e t  been a b l e  t o  reach 
agreement  on t h e  matter. 
The re fo re ,  it i s  i m p e r a t i v e  t o  arr ive a t  a l e g a l  d e f i n i t i o n  of 
o u t e r  space ,  s i n c e  t o  app ly  t h e  1967 T r e a t y  w i t h o u t  one would mere ly  
be t o  r a t i f y  t h e  p r e s e n c e  of t h e  s ta tes  t h a t  are  a l r e a d y  u s i n g  t h e  
g e o s t a t i o n a r y  o r b i t .  I n  t h e  name of t h e  p r i n c i p l e  o f  non-appropr i a t ion  
by states, what w a s  a c t u a l l y  deve loped  w a s  a t e c h n o l o g i c a l  s h a r i n g - o u t  
of t h e  o r b i t ,  which i n  t h e  end s imply  comes down t o  n a t i o n a l  a p p r o p r i a -  
t i o n ,  and t h i s  must  be  denounced by t h e  e q u a t o r i a l  c o u n t r i e s .  EX- 
p e r i e n c e  so f a r  and t h e  developments  foreseeable i n  t h e  y e a r s  ahead 
show up t h e  obv ious  gaps  i n  t h e  1 9 6 7  T r e a t y  which force t h e  e q u a t o r i a l  
s tates t o  t a k e  t h e  p o s i t i o n  t h a t  t h e  g e o s t a t i o n a r y  o r b i t  i s  n o t  covered  
by i t s  p r o v i s i o n s .  
The lack o f  a d e f i n i t i o n  o f  o u t e r  s p a c e  i n  t h e  1967 T r e a t y ,  
which has  a l r e a d y  been r e f e r r e d  to ,  means t h a t  A r t i c l e  I1 c a n  n o t  
a p p l y  t o  t h e  g e o s t a t i o n a r y  o r b i t  and t h e r e f o r e  does  n o t  a f f e c t  t h e  
r i g h t s  o f  t h e  e q u a t o r i a l  s tates t h a t  have a l r e a d y  r a t i f i e d  t h e  T r e a t y .  
5. Dip lomat ic  and p o l i t i c a l  a c t i o n  
While A r t i c l e  I1 o f  t h e  a forement ioned  T r e a t y  does  n o t  make an  
e x p r e s s  e x c e p t i o n  f o r  the synchronous g e o s t a t i o n a r y  o r b i t ,  as an  
i n t e g r a l  p a r t  of t h e  t e r r i t o r y  of e q u a t o r i a l  s tates,  t h e  c o u n t r i e s  
t h a t  have n o t  r a t i f i e d  t h e  T r e a t y  shou ld  r e f r a i n  from u n d e r t a k i n g  
any s t e p s  t o  p u t  i n t o  e f f e c t  p r o v i s i o n s  whose legal  i n v a l i d i t y  has 
a l r e a d y  been exposed.  
The r e p r e s e n t a t i v e s  of  t h e  e q u a t o r i a l  c o u n t r i e s  a t t e n d i n g  t h e  
meet ing  i n  Bogota w i s h  t o  make clear t h e i r  p o s i t i o n  r e g a r d i n g  t h e  
d e c l a r a t i o n s  by Colombia and Ecuador i n  t h e  Un i t ed  N a t i o n s ,  a f f i r m i n g  
t h a t  t h e y  c o n s i d e r  t h e  g e o s t a t i o n a r y  o r b i t  t o  be an  i n t e g r a l  p a r t  of 
their s o v e r e i g n  t e r r i t o r y ;  t h i s  d e c l a r a t i o n  i s  the  h i s to r i ca l  back- 
ground fo r  t h e  d e f e n c e  of t h e  e q u a t o r i a l  c o u n t r i e s '  s o v e r e i g n  r i g h t s .  
These c o u n t r i e s  w i l l  do  t h e i r  u tmost  t o  see t h a t  s i m i l a r  d e c l a r a t i o n s  
are  made i n  i n t e r n a t i o n a l  a g e n c i e s  and t o  b r i n g  t h e i r  i n t e r n a t i o n a l  
p o l i c i e s  i n t o  l i n e  w i t h  t h e  p r i n c i p l e s  se t  f o r t h  i n  t h i s  document. 
Signed i n  Bogota 3rd December 1 9 7 6  by t h e  Heads of D e l e g a t i o n s .  
( S i g n a t u r e s  by r e p r e s e n t a t i v e s  of B r a z i l ,  C o l o m b i a ,  Congo, Ecuador ,  
I n d o n e s i a ,  Kenya, Uganda and Z a i r e )  
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